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Stability Design of Grass-Lined Waterways

Waterway Design Tool (WDT) assists usersin sizing grassed waterways, unlined waterways, and diversions ac-
cording to the methodology presented in USDA Agricultural Research Service Agricultural Handbook Number
667: Stability Design of Grass-Lined Open Channels. Users can design waterways with or without the aid of de-
tailed survey information and using trapezoidal, parabolic, or triangular shaped waterways in addition to diver-
sions. Note: This section of the help system begins at the point when anew Waterway Manager is created. Please
refer to the Engineering Field Tools Framework section of the Help system for assistance in adding Customer
and adding Projects.

2.

Overview

The Waterway Design Tool (WDT) can be used as a simple calculator for sizing a grassed waterway, earth-lined
channel, or a diversion. Y ou have the option not using survey information (simple case waterway) or of using
survey input that isin XY Z format, Station Offset format, or Radial Survey format. A waterway can be started with
as little information as the waterway slope or can be drawn on a topographic map using a survey map alignment
tool. Users can use topographic maps which have been created using the Survey Engineering Tool (SET) or can
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create the topographic surface within WDT. Users must enter information on the channel shape, design flow, soil
and vegetation characteristics. In the future, tools will be added to EFT which will allow usersto calculate design
flow, but that option is currently not available. WDT also has aflexible report generation tool which allows users
to create areport that includes detail sheets as well as other user defined standard sheets.

3. Engineering Field Tools (EFT) Framework

The Engineering Field Tools (EFT) Framework is an application platform that coordinates a variety of software
tools that enable engineering practices. The primary management interface to these tools is the EFT Overview.
The Overview gives a snapshot of all customers, projects, and managers or tools available for use within EFT.
The Overview interface consists of a Tree Area which shows an expandable list of Customers and associated
Projects, and a Contents Area which gives a summary of the selected item. The Overview operates primarily on
local EFT Customers, working with any number of their projects and sets of data (managers). Additionally, if you
have NRCS's Customer Service Toolkit (Toolkit) installed, Overview can work with Toolkit Customers. These
Toolkit Customers are treated separately and shown in their own tree in the Tree Area. You do not need to have
Toolkit installed to work with EFT. Working with Customers and Projectsis explained further in the Engineering
Field Tools (EFT) Framework Help.

4. Multiple Waterways or Diversions and Laterals

The Waterway Design Tool (WDT) can print multiple waterways, diversions, and eventually other EFT tool out-
put such as SET together in the same output report. WDT can print multiple waterway managers together as long
as they are within the same Project file. For more help on Customers and Projects, see the help for EFT Frame-
work. Each Customer can have multiple Projects. Each Project can have multiple SET surveys, WDT waterway
managers, and eventually other tools as well. For a waterway which has a lateral, the main waterway should be
handled with one waterway manager and the lateral handled with another waterway manager. Be sure that you use
awaterway manager name that will allow you to be able to identify which part of the waterway you are working
on. If you have afield with multiple waterways and you want the report for each of those waterways to bein the
same report, you can accomplish this by having multiple waterways within the same project. Additionally, if you
have a waterway that is very long, it may be desirable to break this waterway into multiple waterway managers.
Thiswill allow the user moreflexibility in handling different aspects of awaterway such as breaking along profile
into multiple profiles.

5. Waterway Manager

A Manager is an engineering software application, such as the Survey Engineering Tool or the Waterway Design
Tool. Waterway Manager contains al the data relevant to a single waterway which may have multiple reaches.
Waterway branches will need to be handled using separate waterway managers. Multiple waterway managers can
be printed at the same time as long as each waterway manager is within the same Project. See the Engineering
Field Tools Framework section of the Help system for more information on Customers and Projects. Additionally,
long waterways may need to be broken into more than one waterway manager if the profile resolution gets too
small (See the section on Printing Waterway Profile Reports).

Therearethree methods of opening awaterway manager from within Engineering Field Tools(EFT). Y ou can open
a new waterway from the top-level interface which will trigger an input wizard, open a new waterway manager
from within the customer window, or open an existing waterway from within the customer window.

5.1. New Waterway Manager Wizard

The first method would be to use the New Waterway Manager wizard from the top-level interface.

Ey Engineering Field Tools

Window  Help

MNew Survey Manager L

MNew Waterway Manager

Ezxit
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Upon selecting the New Waterway Manager Wizard, Waterway Design Tool (WDT) will walk you through the
process of creating a new waterway. Y ou will be prompted as follows:

1. Select the name of the customer you will be working for or enter anew Customer Name.
2. Select name of the project you will be working on or enter a new Project Name.
3. Enter the name of the new Waterway Manager.

After completing this process the Waterway Manager will be opened, ready for datainput.

5.2. Customer Window New Waterway Manager

The second option for opening a new waterway manager would be to select a customer and project from within
the customer window, right click on the project, and select New Waterway Manager from the pop-up window.
After selection, you will be prompted to enter a waterway manager name followed by the Waterway Manager
being opened, ready for data input.

b Toolkit Customers Example Custol

= EFT Customers This the default

[&] Callins Example descriptive.

= E Example Customer

=&
= Exarp Mew Project
= Exar  Edit Project
= Wate Savehs Project
E Indiana Exan  D'Elete Project
é Jeremy SUMYC prink peports
|es| Mr, Lidar Tes
E Mr. Mix Coun Mew Survey Manager
E LG  [Mew Waterway Manager

5.3. Open Existing Waterway Manager

The third option for opening a waterway is within the customer window, either double click on the name of an
existing waterway manager or right click on the name of a waterway manager and choose Open Manager from
the pop-up window.

b Toolkit Customers Example Pra

* EFT Customers

E Zcliins Example
E Example Customer
== Example Project

=| Example Survey

-

E Indiana Examples

Open Manager
E Jevemmy Supveys Delete Manager
E Mr. Lidar Test Rename Manager
@ Mr, Miz County Copy Manager
|s%| SouthD akokaTest Prink Reparts

5.4. Copy Existing Waterway Manager

Copying of awaterway manager can be very useful. An example would be having awaterway which hasalateral.
Each Waterway Manager can only have one alignment. After entering data for the main branch of a waterway,
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you may find that the data entry required for editing a copy of the existing waterway would be less than creation

of anew waterway manager.

5.5. Delete and Rename Existing Waterway Manager

Asthe name implies, the del ete and rename existing waterway manager options allows waterway managersto be

deleted or renamed. Once a waterway manager has been deleted, thereisno way to undo the deletion.

6. Opening Screen

When anew Waterway Manager is started, the following opening screen is displayed. The left window isthe EFT

Map window, and the right window is the Waterway Manager window.

s Engineering Field Tools (1.1.5.91)

Ol EFTHsp BG4y e

EFT Map .|/
Window -}/

'

4
P

Units () Faat
¢ 3 (O Materr Click and deag to pan.

M, M County = Waskarwary =3 S0-WW

6.1. EFT Map Window

Below is a sample of aDTM displayed on the Map window. Note the Legend on the left and the Toolbar along
the top. The Legend allows you to turn on and off different map features to be displayed. The Toolbar allows you

5 e

Irfo | Profis
= Report Title Block Information
WWID: | pir, Mix County S0 Waterway

Desigroed By: | My, Designer Dt | /52008

Drawn By: | Mr, Draftsman Date | 4rsrz008
Cheched BY: | Mrs, Chacker Dt | /52008
Appeoved BY: | Dr, knowstal Date | 411272008

Practice: | Grassed Waterway

Location: | 15 2N R 3€ Section 36

= Project Information
Descripton: | Suation Offset Watsrwary Test

= Waberway Parameters
Sewding Width: | 1o
Lews-Bank Profils Offsat: [ 2.0
Minimum Cross-Section Width: [ g0

Waterway Manager Window

= Surface

= Alignment

S0 Sarvey S ERIE wsever-sowe s EEE
* Reaches
A st of reaches that corstitube this waterway.

Harme Start Sta,.. StartEls... EndStation EndElv...  Length Sepe Seading ...

[ 0.0 0.5 197.0 8.2 197.0 3.71% 10.0

R2 157.0 8.2 200.0 5.5 3.0 337% 10.0

R3 900.0 59.5 1300.0 6.8 400.0 267% 1.0

R4 1300.0 8.8 1600.0 4z.1 0.0 2.23% 0.0

RS 1600.0 2.1 1700.0 410 100.0 1.10% 10.0

to change the view, modify the DTM, perform measurements, and add drawing objects to the map.




Waterways Design Tool

Fie Mesare WView ‘Window Help

% e tbhblby b ook bprme -0
l?_l

Emﬂ-

= Eﬂémwfm i TDDlhﬂf
[#] Major Contoars
ianges

e

i
E

Gla
©
g

Legend

DTM Ground
Surface

Uity (E) Fasd @ adingy 205309 7 (Mofkangy 3,150 8

) Mt

6.2. Waterway Manager Window

Below is an example of what is presented in the Waterway Manager window. The tabs at the top level are the
Overview tab, which givesyou accessto the customer and project management functions, and the currently opened
Waterway Manager project.




Waterways Design Tool

NPT 2 = * Dn— Project Tab

Info | Profile "——

~ Report Title Block Information

WWID: | Mr, Mix County SO Waterway Wate rway M an ager Ta bs

Designed BY: | M. Designer

Drawin By: | Mr, Draftsman Date | 4/5{2008
Checked By: | rs. Checker Date | 46{2008
Approved By: | pr, knowitall Date | 412j2008

Practice: Grassed Waterway
Location: | 1520 R 3€ Section 36

\ Title Block Information

~ Project Information
Description: | station Offset Waterway Test

~ Waterway Parameters
Seeding Width: | 1
Low-Bank Profile Offset: :20,0
IMinimurn Cross-Section Width: : 50.0

Default Parameters

" Survey Control ™
S0 Survey_Su y 7 Survey_Simple Aligriment B
+ Reaches
& list of reaches that constitute this waterway.,
[ MName Start Sta... StartEle... EndStation EndElev... Length Slope Seeding ...
Rl 0.0 0.5 197.0 83.2 197.0 371% 10,0
RZ 197.0 83.2 0.0
R3 900.0 59.5 0.0
v oo »e Reaches Table
RS 1600.0 42,1 0.0

6.2.1. Title Block Information

Thetitle block information will be displayed in thetitle block of the output pages. WWID is essentially the project
title. Thereisalimit to the number of characters available due to the limited space available in thetitle block. The
Description in the Project Information block does not appear in any report output and is intended for you to add
whatever notes may be needed. An example would be to keep track of multiple alternatives.

6.2.2. Seeding Width

Waterway Parameters
Seeding Width: | 10 |

Lave-Bank Profile Offset: | a0.0 |

Minimum Cross-Section Width: | 0.0 |
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The Waterway Default Parameters box contains the default seeding width, the low bank profile offset, and the
Minimum Cross-Section Width. Seeding Width is the width of seeding that will be done on either side of the
typical cross section. For a diversion, thee seeding width is added to the diversion width which is the width from
uphill cross-slope/water intersect, to downhill berm-slope/cross-slope intersect. When the seeding width is set to
zero, the seeding width will be the design top width of the cross section or the diversion width for diversions.

6.2.3. Low-Bank Profile Offset
When plotting the centerline profile, the program aso plots a ground-elevation profile parallel to the centerline
profile. This profileisthe Low-Bank Profile. The Low-Bank Profile Offset is the distance from the centerline that

ground elevation is determined. The program determines whether the left or right offset ground profile is lower
and plots the lower of the two elevations for each point along the profile.

6.2.4. Minimum Cross Section Width
When plotting cross sections of the waterway, the program uses the Minimum Cross-Section Width to determine

the minimum cross section plot width. If the design cross section is wider than the minimum, the program will
widen the cross section plot width to accommodate the wider cross section.

7. Simple Case Reach (No Survey)

WNDT has an option to create a simple case reach. Thisis areach with no input of survey data. All that is needed
is a reach name and slope and information on the reach channel properties, soils, and vegetation. The steps to
creation of asimple case reach are asfollows:

1. Add areach to the reaches table.

2. Define the reach name and either the reach lope or the starting and ending stations and elevations.

3. Edit the reach.

4. Definethe Channel Properties— click on the Channel Propertiestab.

5. Define the Soils Parameters — click on the Soils Par ameter s tab.

6. Definethe Vegetal Parameters — click on the Vegetal Parameter s tab.

7. View the results.
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8. Reaches Table

+ Reaches
A list of reaches that constitute this waterway,

Marne Start Sta..,  Start Ele...  End Station | End Elewv... | Length Slope Seeding ..

Reaches

The reaches table contains information on each reach of the waterway. Reaches are individual sections of awa-
terway or diversion. WDT calcul ates waterway design for each reach. There are a couple of different waysto add
awaterway reach, using the simplified approach of using the Add Reach tool and the Sketch Reach tool once a
survey has been entered. The Sketch Reach tool is discussed following the survey section of the help.

8.1. Add Reach

Reaches are added to the waterway reaches table in one of three ways: using the Sketch Reach tool within the
profilewindow, using the drop-down reach menu on the main menu line, or by right clicking on the Reaches Table.

£ Engineering Field Tools (1.1.3.4 Te

Window  Help
| @ndd Reach A
|| Edit Reach

= L_|_| Copy Reach
E,ﬂ, Delete Reach

T
[] Labels

[] Elerwat
=) [w] Ground Surfac

[ Triandles
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- Reaches
% sk of reaches that constitube this waterway.

Name Start Sta... StartEle... End Station EndElev... | Length Slope Seading ...
Sirple ___100______l1oto 7500 1109.3 1750.0 | 10.0
e Right Double Click to
[ex] Et Reach =
> Copy Reach Click Edit
| Delete Reach B T

Upon clicking Add Reach on either of the drop-down menus, a pop-up box will prompt you to enter a name for
the reach, the starting and ending stations and elevations and the seeding width. Once entered, a sketch of the
profile will be displayed in the profile window. Note that it is NOT necessary to have anatural ground centerline
or overbank profile to have awaterway reach.

& Provide values for... E|

StartStation |
Start Elevation :l
EndStation |
End Elewvation :l
Length
Bed Slope 0.0%
Seeding Wwidth 10,0
(in addition to Tox Width)
I Ok, l [ Cancel ]

When entering the Starting Station, Starting Elevation, Ending Station, Ending Elevation, and Slope, the
software will automatically calculate the fifth variable once four variables have been entered. For example, you
can enter a starting and ending station, a starting elevation, and the slope, then the software will calculate the
ending elevation. At a minimum, the software needs to have a slope value, entered or calculated, to calculate the
dimensions of the waterway. If starting and ending stations and elevations are not entered, the software will be
ableto size the waterway if all other needed parameters are entered; however, the typical cross section report will
be missing the stations and elevations.

8.2. Edit Reach

Editing the parameters of each reach can be accomplished by either choosing the Edit Reach option in the drop-
down menu or by double clicking on the reach to be edited. Upon editing a reach, a new tab window is opened
with the name of the reach. There will be severa sub-tabs under this tab which allow you to enter information
for each reach necessary to design the reach.

9. Reach Info

The Reach Info tab contains the same information as was contained in the pop-up box. You can edit this data
as needed. The Bed Slope and Length inputs are grayed out and not editable if starting and ending stations and
elevations have been entered.

10
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Lﬁ'vefw:w I mn =0
@ | Pr Reach Reach | ;1 R 2 aach Lower 10 “—-—-———-—__
ik [erofe I Reach Tabs

Reach Info | Channed Propesties | Soll Parameters | Vegetal Parameters | Simulstion | Graph

R —— Reéach Parameter Tabs
oo (3900
Bad Slops
Saading Width | 10.0
{im addition to Top ‘Width)

Cancel Edt

9.1. Channel Properties

The Channel Properties define the physical shape and dimensions of the channel as well as the design discharge
this channel needs to be designed for. Channel properties are defined by clicking on the Channel Properties tab.
Each channel shape hasdifferent parameterswhich must be entered. When the entry cellshave awhite background,
then input for that cell is expected.

11
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ﬁ, Civeryig I m

Trfn | Prafile | Rrarh Rearh 1 Rearh Rrarh 2 Rearh [ mwer 52

Reach Info | Channel Properties | Soil Parameters | Veqetal Parameters | Simulation | Graph

Zhannel 2roperties

shage
(®) Trapezaidal () Diversion ) Triangular (") Parabalic
Bank Slopes 21, 22 Minirum Bed widch (FE)
@ More
o O [ I
(rv-Channel
Bec Slope (%) 1.50 Design Discharge {cfs) I:l
Optional

Flow Depth (Ft) |:| Flow Width (Ft) |:| Fresboard (Ft) |:|

Cancel Edit

9.1.1. Bed Slope (%)

Bed dope is the slope of the channel bed expressed in percent in the direction of flow. Computations carried out
by this routine assume steady uniform flow, implying that the bed, water surface, and hydraulic grade lines are
parallel.

9.1.2. Design Discharge (cfs)

The Design Dischargein cubic feet per second isthe discharge used in determining flow conditionsin the channel.
An error box will appear if the design discharge is not entered.

& Invalid Value

i ] Design discharge rust be greater than zero,

K

12
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9.1.3. Optional Parameters
9.1.3.1. Fixed Width

Thisalowsyou to have the top width of thewaterway fixed. The software will determine the best possible solution
given the fixed width. Y ou can have either afixed width or afixed depth, but not both at the same time. In some
instances, the entered fixed width will be too small for a solution. WDT will display an error in this case which
will typically be that the effective stress exceeds the allowabl e stress.

9.1.3.2. Fixed Depth

This allows you to have the depth of the waterway fixed. The software will determine the best possible solution
given the fixed depth.

You can have either a fixed width or a fixed depth, but not both at the same time. In some instances, the entered
fixed depth will be too small for a solution. WDT will display an error in this case which will typically be that
the effective stress exceeds the allowable stress.

9.1.3.3. Freeboard

Thisalowsyou to enter afreeboard depth for the waterway which will be added to the calcul ated required depth.
9.1.4. Shape

Therearefour optionsfor channel shape, Trapezoidal, Diversion, Triangular, and Parabolic. Y ou should not have
more than 5 reaches with the same shape since this is the limit of the print capability of the program. If more
reaches are needed, break the waterway into multiple waterways at somelogical point and create another waterway
manager within the same project. Multiple waterways within the same project can still be printed together.

9.1.5. Trapezoidal Shape

Trapezoidal Channel

28.1' (Flow Widith)

N\

7
119" (1) (z2)
3.00 3.00

—— 20.9' (Bed Width) ——|

9.1.5.1. Minimum Bed Width (ft)

Thisisarequired entry for all trapezoidal channels. The minimum bed width is the minimum value of the channel
bed width that will be used in an attempt to set the computed erosionally effective stress equal to the allowable
stress. Computed erosionally effective stress and total vegetal stress increase with decreasing bed width. If the
computed stresses arelessthan the all owabl e stresses with the bed width equal to the entered Minimum Bed Width,
the bed width is set to the entered value, and a message is issued indicating that stability did not govern the cross
section dimensions.

13
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1<

9.1.5.2. Bank Slopes (z1, z2)

Thisisarequired entry for all trapezoidal channels. The bank side slopes are entered astheratio of additional cross
section width per foot of depth for each bank. The cotangent, z, of the bank slope of atrapezoidal or triangular
channel.

9.1.5.3. Bed Slope (ft/ft)

Bed slopeisthe slope of the channel bed expressed in percent of fall of the channel length in the direction of flow.
Computations carried out by this routine assume steady uniform flow implying that the bed, water surface, and
hydraulic grade lines are parallel.

9.1.5.4. Design Discharge (cfs)
The Design Dischargein cubic feet per second isthe discharge used in determining flow conditionsin the channel.
9.1.5.5. Bed Bottom Dip

Y ou have three options for Bed Bottom Dip, None, Trapobolic, and V-Channel. None is the default entry and has
no modification for adip in the bottom of the trapezoidal section.

Trapezoidal Channel

I 32.0' (Flow Width) >,
N /
100 (1) (z2)
3.00 3.00
W

}WCW—H @]25' (Dip)

The V-Channel adds a triangular shape dip to the trapezoidal bottom. The depth of the triangular dip must be
entered.

The Trapebolic option adds a parabolic dip to the trapezoidal bottom. The depth of the parabolic dip must be
entered and you can enter optional offset distances for determination of depth in order to aid in stake out.

9.1.6. Diversion

Diversionsare very similar to waterways since both can be vegetated or earthen lined channel s established to carry
surface water at a non-erosive velocity to a stable outlet. Since the design procedure for a diversion is basically

14
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the same as for a waterway, a diversion option has been included in the Waterway Design Tool. The diversion
option does have some added capability to optimize the size of the diversion to match a user defined cut to fill
ratio. This cut to fill ratio optimization only accounts for atwo dimensional balancing of cut to fill for the typical
diversion cross section.

Additionally, the calculations for stability and capacity for adiversion are slightly different. Stability calculations
only account for flow within the trapezoidal section of the diversion. Capacity calculations do account for the
flow within the overflow area. For stability calculations, the overflow area will have lower velocity and thus it
was determined that not including the overflow area should be conservative. The capacity calculations for the
overflow areado assume that the soil and vegetative parameters for the overflow areaare the same asfor the main
trapezoidal cross section of the diversion.

WDT assumes the alignment runs through the center of the cross section template except in the case of adiversion.
For a diversion, the alignment runs through the center of the trapezoidal cross section part of the diversion cross
section.

Info | Profile | Reach Div 23

Reach Info | Channel Properties  Soil Parameters  Yegetal Parameters | Simulation | Graph

Channel Properties

Shape
O Trapezoidal (%) Diversion O Triangular O Parabolic
Bank Slopes 21, 22,23 | 3.0 | | 3.0 3.0 Minimum Bed ‘Width (ft) 4,0
Cross Slope (%) 2.0 Uphil sideis @ Left O Right
Crest Width (Ft) 4.0 Cut to Fill Ratio 1.2
Bed Slope (%) Design Discharge (cfs) 55.0
Optional
Flows Depth (ft) Flows Width (Ft) Freeboard (ft) | 0.3
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Reach Info | Channel Properties | Soil Parameters  Yegetal Parameters  Simulation | Graph

Diversion Channel

K24.00'

/
)<

Iuatr (Free
) |

3.16' (Flow Depth)

l e

201" (Cut Dept!})

e 40 (BedWidth) —>  0.0200

(Diversion Cross Slope)

Mote: picture is not to scale

9.1.6.1. Bank Slopes (z1, z2, z3)

The bank side slopes are entered asthe ratio of additional cross section width per foot of depth for each bank. The
cotangent, z, of the bank slope of atrapezoidal or triangular channel.

9.1.6.2. Minimum Bed Width (ft)

The minimum bed width is the minimum value of the channel bed width that will be used in an attempt to set the
computed erosionally effective stress equal to the allowable stress. Computed erosionally effective stressand total
vegetal stressincrease with decreasing bed width. If the computed stresses are less than the allowabl e stresses with
the bed width equal to the entered Minimum Bed Width, the bed width is set to the entered value, and a message
isissued indicating that stability did not govern the cross section dimensions.

9.1.6.3. Cross Slope (%)

Cross slope is shown as diversion cross slope in the Diversion Channel graphic above. Cross slope is defined as
the land slope perpendicular to the direction of the diversion. This slope is used in the calculation of cut and fill.

9.1.6.4. Crest Width

The top width of the diversion.

9.1.6.5. Uphill Side

You are prompted to choose whether the uphill side of the diversion is left or right. This left or right is used to
place the diversion template on the cross section. Since the template for a diversion is not symmetrical and the

slope on a cross section graph can be from left to right or visa versa, the software needs to know how you want
the template displayed. The example below shows the uphill side to the right.
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Info | Profile | Reach Div Cross Section I3

Elevation Surface Collins-topo, Alignment _Centerfine, Cross Section @ 1+50

| ReachDiv | i
| Ground Surface —=——|

-30.0 -25.0 -20.0 -15.0 -10.0 5.0 0.0 5.0 10,0 15.0 20.0 25.0 30.0

Offset
Skation Increment
Wertical Scale | 1 E] [Clinchde in Report
T

9.1.6.6. Cut to Fill Ratio

Thisisthe desired ratio of cut volume to fill volume. The program uses this ratio to calculate optimum channel
width and depth.

9.1.6.7. Freeboard

Minimum distance from the top of the diversion to the design water surface elevation. The minimum freeboard
for adiversionis0.3 feet.

9.1.7. Triangular Shape

Triangular Channel

~7 264 (Top)

—
220 ]D;mh) é$ i

9.1.7.1. Limiting Bank Slopes (z1, z2)

The limiting bank slope is the minimum value of bank slope, z, that will be used in an attempt to set the computed
erosionally effective stress equal to the alowable stress. Computed erosionally effective stress and total vegetal
stressincrease with decreasing z (steeper slope). If the computed stresses are less than the allowabl e stresses with
the bank slope equal to the entered cotangent steepest allowable bank slope, the bank slope is set to the entered
value, and a message isissued indicating that stability did not govern the cross section dimensions.
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9.1.8. Parabolic Shape

Parabolic Channel

= 29.2' (Flow Width) &

1.50' (Flow Depth)

!

9.1.8.1. Limiting Bank Slopes (z1)

Thelimiting bank slope isthe minimum value of bank slope, z, that will be used in an attempt to set the computed
erosionaly effective stress equal to the allowable stress. For the parabolic shape, the bank slope is at the water
surface, and bank slope at water surface for the capacity computations may govern the channel cross-section
coefficient. An example limiting bank slope might be 3:1 where any bank slope steeper than 3:1 would cause
problems for on farm equipment crossing the waterway. Computed erosionally effective stress and total vegetal
stress increase with decreasing z (steeper slope). If the computed stresses are less than the allowabl e stresses with
the bank slope equal to the entered cotangent steepest allowable bank slope, the bank slope is set to the entered
value, and a message is issued indicating that stability did not govern the cross section dimensions. Since the
program uses an iterative process to determine the final answer, final bank slope may be slightly greater than the
entered limiting bank slope. If this causes a problem, then increase the val ue entered for the minimum bank slope.

9.1.8.2. Offsets (optional)

You can enter up to 3 offset distances for the software to calculate depth. Offset distances and depths will aid in
the stake-out process.

seeding width

18



Waterways Design Tool

9.2. Soil Parameters Tab

Reach Info | Channel Properties | Soil Parameters | Yegetal Pa-ameters | Simulation | Graph

Alloweable Soil Skress

@ Enter Stress

Allowable Stress (Ibfsg.Ft)

(select or enter numerical walue) SR LIS b
Erodibility Alloweable Stress Soil Type
Easily Eroded 0.020 wieakfsandy materials
Erodible 0.030 CL with plasticity on order of 10
Erosion R.esistant 0.050 CL with plasticity on order of 15
‘Wery Erosion Resistant 0.070 Hightly = maximum base value CL and S material

() Enter Soil Parameters

The alowable stress in pounds per square foot is the allowable hydraulic stress on the soil. This software calcu-
lates the channel width (bed width, side slope, or parabolic channel coefficient) required to force the computed
erosionaly effective stress to be equal to or less than the allowable stress.

This section allows you the choice of two different methods of entry: entry of stress directly or entry of soil
parameters which will be used to calculate the allowabl e stress.

9.2.1. Enter Stress

Y ou can choose from a drop-down menu of Allowable Stress with options shown in the table below.

Erodability Allowable Stress Corresponding Sail Type
Easily Eroded 0.02 Ib/ft2 weak/sandy materials
Erodible 0.03 Ib/ft2 CL with plasticity on order of 10
Erosion Resistant 0.05 Ib/ft2 CL with plasticity on order of 15
Very Erosion Resistant 0.07 Ib/ft2 slightly < maximum base value CL
and SC materia

Y ou can also choose to enter the Allowable Stress directly as a number by entering a number value directly in the
drop-down box. If this option is chosen, you must also enter a soil grain roughness.

9.2.2. Soil Grain Roughness

Soil grain roughnessisthe hydraulic roughness associated with the particles or aggregates that may be detached by
hydraulic stresses on the order of the Allowable Stress. Soil Grain Roughnessis expressed in terms of a Manning
coefficient as a function of representative particle size. For materials where the flow detaches discrete particles,
the representative particle size is taken as that for which 75% of the material is finer by weight (d75), and the
relation of particle size to Soil Grain Roughnessis as shown in USDA, Ag. Handbook #667.
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GRAIN SIZE, d, in.

Figure 3.2

i1 grain roughness
moncohes fve sofls.

9.2.3. Enter Soil Parameters

9.2.3.1. Soil Type

The Soil Type isthe soil’s classification by the Universal Soil Classification System and is used in computation
of the allowable stress for the soil. Y ou will select from a drop-down list.

9.2.3.2. Plasticity Index
The plasticity index is the plasticity index for the soil material on the channel boundary. The plasticity index is
used in computing the Allowable Stress for soil materials having plasticity index values greater than 10 as shown

below (USDA, Ag. Handbook #667). Soils with plasticity index values less than 10 are assumed to erode as non-
cohesive materials and Allowable Stress is determined from representative particle diameter.

014 - r : B T B

. lb/FE

Ta b
=
=
T
\
2
I

B.@2 ! E

BASIC ALLOWABLE STRESS,
®
%
'r‘:l
\®
Vg

[N

] 12 4 18 1| 28 22 24

PLASTICITY INDEX, I

L

Figure 3.3

Basic allowable effective stress for
cohesive soils {compiled from SCS (1977)
Permissible Velocities).

9.2.3.3. Void Ratio

Optional Entry. Thevoid ratio isthevoid ratio of the soil material on the channel boundary. It isused in computing
the allowable stress for cohesive soils having plasticity index values greater than 10. For these soils, the basic
allowable stress based on soil plasticity index is modified by the square of the void ratio correction factor deter-
mined as shown below (USDA, Ag. Handbook #667). If no void ratio is entered, a correction of 1.0 is assumed.
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Figure 3.4

Void ratio correction factor for cohesive
soils (after SCS (1977)).

9.2.3.4.d75

The Diameter is the representative particle size in inches of the soil on the channel boundary. The representative
diameter for materialsthat erode as discrete particlesistaken to be the particle diameter for which 75%, by weight,
of the materia isfiner. Thisvaueisused in computation of the Allowable Stress for non-cohesive materials and
of the Soil Grain Roughness. All materials having a plasticity index less than 10 are assumed to be non-cohesive
for purposes of computing Allowable Stress. The relation of diameter to allowable stress for these materialsis
given by USDA, Ag. Handbook #667.

9.3. Vegetal Parameters Tab

Design of grass-lined channels follows the general procedure outlined in USDA, Ag. Handbook No. 667. The
design is carried out in two parts, stability and capacity to account for the fact that vegetal conditions may vary
through the growing season. The properties of the cross section (minimum channel width) are established such that
the applied erosionally effective stressis equal to the allowable value for minimum anticipated cover (stability),
and theflow depth required to convey the design discharge (capacity) is established using the maximum anticipated
flow resistance (greatest vegetal cover length and density). For the vegetal parameters section, you will enter data
for both the stability design and for the capacity design.

Reach Info | Channel Properties Soil Parameters | Yegetal Parameters | Simulation | Graph

Stability Retardance

(® Retardance Curve Index 0.055
(or Manning's n if Vegetal
Cover is Bare Soil

(O Stem Length and Density

() Retardance Class

Vegetal Cover hone (bare, 0.0) -
(select or enter numerical value)

Capacity Retardance

(O Retardance Curve Index
(or Manning's n if Yegetal
Cover is Bare Soil)

() Stem Length and Density

(®) Retardance Class B v
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9.3.1. Stability Design

The properties of the cross section (minimum channel width) are established such that the applied erosionally
effective stressis equal to the allowable value for minimum anticipated cover.

9.3.2. Channel Capacity Design

Channel capacity computations are an iterative solution of the equations describing the interaction of the flow with
the vegetal cover for the purpose of determining the channel discharge, given the normal flow depth in aspecified
channel. The properties of the cross section (minimum channel width) are established such that the flow depth
required to convey the design discharge (capacity) is established using the maximum anticipated flow resistance
(greatest vegetal cover length and density).

9.3.3. Earth-Lined Channel

The Waterway Design Program can be used to design bare earth channels using the effective stress methodol ogy.
In order to design an earth-lined channel, enter the manning's n value for the earth lined channel in the box for
the Retardance Curve Index in both the Stability Retardance and the Capacity Retardance sections. Additionally,
enter None or 0.0 for the Vegetal Cover Index.

9.3.4. Retardance Curve Index

The retardance curve index is required for computation of flow resistance for the channdl. If avalue lessthan one
isentered in this field, a non-vegetated, earth-lined condition is assumed, and the entry is assumed to correspond
to afixed value of Manning's roughness coefficient. When a value greater than one is entered, the entered value
is assumed to be retardance curve index and Manning's coefficient is computed based on the interaction of the
vegetation with the flow field as described in USDA, Ag. Handbook #667. For trapezoidal channels, Manning's
coefficient is adjusted slightly to account for the large difference in roughness between the bank and central areas
of the channel. The primary variation of Manning's coefficient with the product of velocity and hydraulic radius
isrepresented by (Flow Retardance of Submerged Grass Channel Linings, Trans. ASAE, 25(5):1300-1303).

£4 B TARDANCE CuRvEs
UEVES EROW RETAGDAMCE FAuLY

FIG. 1 Camparison of specilled members of the retardance carve lami-
Iy with the USDA, SCS (1954) retardance curves.

9.3.5. Stem Length (ft)
The Stem Length is the representative length of the stemsin feet. The representative length is best represented as

the root mean square of the length of theindividual stems. This parameter isused in computation of the Retardance
Curve Index from the relation:

¢, = 250k

where h isthe stem length in feet M is the stem density in stems per square foot.
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9.3.6. Stem Density (#/sq ft)

The stem density is the average stem density over the wetted perimeter of the channel cross section in number of
stems per square foot. Stem density is used in computing the Retardance Curve Index.

9.3.7. Retardance Class

The Retardance Class is an aternate representation of the flow retardance potential of the vegetation. The retar-
dance class used is that established in SCS TP-61 and traditionally used in computation of vegetal flow resistance.
The corresponding values of Retardance Curve Index for the various Retardance Classes are:

Retardance Class Retardance Curve Index
A 10.0
B 7.64
C 5.60
D 4.44
E 2.88

9.3.8. Vegetal Cover Factor

Used for stability design and stable slope computations, the Vegetal Cover Factor describesthe ability of the vege-
tal cover to protect the soil boundary from concentrated flow and from stress fluctuati ons associated with turbulent
sweep-egjection processes. A Vegetal Cover Factor of zero, corresponding to a non-vegetated channel, isimplied
when Manning’ snisentered in place of Retardance Curve Index. For relatively uniform covers, the Vegetal Cover
Factor is dominated by cover growth characteristics and may be estimated from USDA, Ag. Handbook #667.

Table 3.1
Properties of grass channel linings: value
apply to good uniform stands of each coverl
Cover Covers Reference
factor tested stem density
% (sten/ft2)
0.90 bermudagrass 300
centipedegrass 00
87 buffalograss 100
kentucky bluegrass 350
blue grama 350
N grass mixture 200
3 weeping lovegrass 350
yellow bluestem 250
.3 alfalfa’ 500
lespedeza sericea’ 00
.3 common lespedeza 150
sudangrass a0

Multiply the stem densities given by 1/3, 2/3,1, 4/3, and 5/3, for poor, fair, good, very good, and excellent covers,
respectively. The equivalent adjustment to CF remains a matter of engineering judgment until more data are ob-
tained or a more analytic model is developed. A reasonable, but arbitrary, approach is to reduce the cover factor
by 20 percent for fair stands and 50 percent for poor stands. CF values for untested covers may be estimated by
recognizing that the cover factor is dominated by density and uniformity of cover near the soil surface. Thus, the
sod-forming grasses near the top of the table exhibit higher CF values than the bunch grasses and annuals near
the bottom. For the legumes tested, the effective stem count for resistance (given) is approximately five timesthe
actual stem count very close to the bed. Similar adjustment may be needed for other unusually large-stemmed,
branching, and/ or woody vegetation.

Y ou can choose from a drop-down list containing five cover types which are assumed to be in good condition:
Bunch grasses (Love grass 0.5), Mixed grasses (native grass 0.75), Turf grasses (Buffalo grass 0.87), Creeping
grasses (Bermudagrass 0.9), None (bare 0.0) or you can enter a numerical value of your own.
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9.4. Simulation Tab

Reach Info | Channel Properties | Soil Parameters | Yegetal Parameters | Simulation Graph

Trapezoidal Inputs
Channel

Bank Slopes, z1,z2 3.0, 3.0 Bed Slope: 1.061% Freeboard: NA Min Bed Width: 3.00 ft
Flow Depth: NA Flow Width: NAa Discharge: 30.0 cfs
Soil
Grain Roughness: 00156 Allowable Stress: Erodible - 0,030 bz it
Vegetal
Stem Length Density Ret Curve Index Veg Cover
Stability 4.44 (D) Mixed grasses (native grass, 0.75)
Capacity 7.64(B)
Outputs
Bed Width determined by specified minimum value for Stability Conditions Print Report

{Stress not the limiting factor)

Flow Conditions with minimum cover (Stability)

Manning’s n Average Velocity Flow Depth Effect. Soil Stress Flow Width
0.0432 2,90 ftjsec 0.95ft 0.021 Ibjsq.fe 13.7 ft

X-sect. Area Hydraulic Radius Bed Width Flow Width wFb
10.3 sq.ft 0.74 ft 8.0ft NA

Capacity Flow Conditions

Manning’s n Average Velocity Flow Depth Flow Width
0.1028 1.57 Ftfsec 1.52 ft 17.1ft

X-sect, Area Hydraulic Radius Bed Width Flow Width w.Fb
19.1 sq.ft 1.08 ft 8.0t 17.1ft

The simulation tab shows you inputs in the Inputs section and the resulting output in the Outputs section. The
output will show whether stability or capacity design is the controlling factor in design.

9.5. Graph Tab

The graph tab showsthe current design of the sel ected reach. The graphic isnot to scale but does show the physical
dimensions of the waterway. The graphic shows the actual flow width and depth and does not include freeboard.

Channel Properties | Soil Parameters | Vegetal Parameters | Smustion  Graph |

Trapezoidal Channel

435' (Top Width

(z2)
6.00

240 (Bad Width)

Mote: the picture is not to scale
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10. Surface Box (Survey)

+ Surface

E

As shown above, the surface box contains three options for utilizing survey information within WDT. WDT con-
verts surveys to digital terrain model surfaces which iswhy this section is called surface and not survey.

Selecting thisicon allows you to select from surveys that have already been entered within SET. Upon selecting
thisicon, awindow will pop-up, which will allow the selection of an existing survey.

EE

10.1. Select a Surface

& Choose a surveyed Surface

Please select the file containing the surface from the
tree below;

= E Colins M
== Exampla 1

Callins-survey

|r'|||"

prop3d

H=l

Proposed-wakeray
[1=| Proposedz

E Example Customet

E Indiana

E Jerermny Surveys

H=l

&85

K, ] [ Cancel

10.2. New Survey

Y ou have the option of creating a new survey from within WDT. Selecting this icon will launch a new window
which will require you to name the new survey and choose from a drop-down menu whether the survey is XY Z,
Station/Offset, or Radial. Entering a new survey from within WDT is covered within the next section.
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& Create New Survey

ji) Select a Mame for wour sursvey:

Example
Flease select which tvpe of survey to create:

=Y w

Stationfoffset
Radial

10.2.1. Survey Input

Survey datais entered in one of three formats, depending on how the survey is collected in the field:

1

XYZ format

This type of survey has rectangular coordinates (X, Y, and Z or Northing, Easting, and Elevation). This type
of data comes from total station survey instruments, GPS, and LIDAR. Grid style surveys can aso be entered
asan XY Z survey type. This survey data can be imported from an existing file or can be manually entered.

Station-Offset

Thissurvey istypically done by defining an alignment (aprofile) and cross-sections perpendicular to the align-
ment. Stationsare defined along the alignment, and offset shots definethe cross-sections at user defined stations.
Two kinds of alignments can be defined in SET: Simple Alignments and User Defined Alignments. Simple
alignments need not be defined prior to entering cross-sections. Simple alignments are limited to straight lines
pointing north and starting at station 0+00. User defined alignments allow all other possibilities, that include
deflections and curves. Refer to the Station-Offset section below that describes alignments.

Radidl

This type of survey is collected using transits and theodolites. Points are defined by horizontal angle and dis-
tance, with an elevation. Various types of instrument moves are supported by SET when the survey requires
more than one instrument point. This Radial input routine replaces the SSRP program within the Ohio suite
of engineering programs.

Note

TheDTM will not be processed (contourswill not be displayed) until the Survey Input Editor isclosed.

10.2.1.1. XYZ Survey Input

XY Z survey data can be manually entered or imported.

1

Enter the name of this XY Z survey in the pop-up window, and be sure XY Z is shown in the Survey type drop-
down list. XY Z isthe default selection. Click OK and the XY Z Input Editor will open.

& Create New Survey

\i) Select a Mame far your survey:
Sample X2

Please select which bype of survey to create:

Y L

K l [ Cancel
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2. When anew XY Z survey is created, a blank Input Editor screen will display as shown below.

a. CrEryiem n *3ample Survey Project _- Sample Y2 X =g
Edit Paints |
Point Mame ¥ (Eastirg) ¥ (Morthing) 2 (Elevati... Wisible TIMable — Description

10.2.1.1.1. Importing XYZ Data

1. Toimport an existing XY Z datafileinto SET, pressthe IMPORT DATA button.

< | #

Paink Cperations Import Daka
| add H Delete | Import Cata

2. The Import Data Wizard screen will appear. Press the BROWSE button to navigate to the file containing your
XYZ survey data.

'=::';: Import Data Wizard

Choose a file to import

Select a file Fram the local filesystem ko impaort inta EFT,

Select a file k2 import: || | Browse

File: Presview:

< Back Nexk = Finish

3. When thefileis selected, the Import Wizard will display the file name, and preview some of the pointsto help
determine the format of the data. Pressthe NEXT button.
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mpo '--. ar il

Choose a file to import

Select a file From the local filesystem to import into EFT,

Select a file ko import: | SLAUGHTR. 5wy | [Brnwse]

File Preview: | 191 5000000 S000.000 100,000 STA &
301 S017.499 5000000 99.091  TEM
1000 SI07.662  4920.487  105.871 CLRDbe
1001 5107903  4949,391 102,973 CLRD
1002 5108779  4978.549 100,452 CLRD
1003  S103.464 S006.655  98.571 CLRD
1004 5108779 5038.230 97.168 CLRD
1005 S5109.603  5060.449 96,380 CLRD
1006 5109672  5084.171  95.862 CLRD
1007 5109876 S5111.129  96.011 CLRD

= Rark Finish

4. The Conversion Format window will appear, where you must select the format of the datain the imported file.
After selecting the format, press FINISH.

» Import Data Wizard

Select a conversion format

Select a conversion Format For wour importec file,

Choose the format of the imported File:

EMZD: Point Mame, Easting, Morthing, Elevation, Description

DMRGarming Type, Poink, Lat,, Long., Morthing, Easting, Desc,
DMRGarming Type, Poink, Lat., Long., Morthing, Easting, Desc,, Elew,
DMRGarming Type, Point, Morthing, Easting, Desc., Elew.

EMZDy Easting, Morthing, Elevation, Description

MEZD: Marthing, Easting, Elewation, Description

PEMCy Paink Mame, Easting, Morthing, Desceiption

PENZD: Point Mame, Easting, Morthing, Elevation, Description

PCMZD_TixedWidth: Point Mame, Casting, horthing, Clevation, Description
PMEZD: Point Mame, Morthing, Easting, Elevation, Description

SET 1: Point Mame, Morthing, Easting, Elevation, Description

SET 1: Point Mame, Morthing, Easting, Elevation, Visibility, TINability, Description

Mext = [ Finish [ Cancel ]

5. If the file contains duplicate points, then they will be listed. Select the point that you wish to remain on the
DTM by checking the box. The first one surveyed will be the default selection. The other non-checked points
will be marked invisible and untinnable (will not be a part of the DTM).
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“» DUPLICATE DATA

These are sets of duplicate DTM data points.
! COnky one in each et should be marked tinnable before proceeding.

Far ease of selection, the First one of each set has been checked.

All UNCHECKED itzms will be marked NOT TINMABLE and NOT YISIELE when wou press 'OK',
Tinnable  Paint Mame ks ki Z  Description
1 S000.0 S000.0 1000 5TAA <€
D 262 4999,992  5000,004 100,017 STa A
Fl 314 S000.014  5000.024 100.042  STA A

[ 2K l [ Cancel

6. Click OK, and the XY Z data points will be displayed in the XY Z point table.

&Overviem n*SampIe Survey Project ;Sampl i =0
Euil. Puit iLs |
Poink Mame % (Easting) ¥ (Morthing) 2 (Elewati. .. ‘Wisible TIMable | Description A
284 S044,547 4574,79 103.243 IRD
zaz 5040.018 4551919 99,576 IRD
281 S016,426 4585,029 99,928 IRD
256 5082, 313 4586,375 103,446 IRD
230 4096, 295 4586,453 102,358 IRD =
285 506,107 4586,751 99,762 IRD
278 4988, 665 4590, 166 103,139 IRD
277 5005, 702 4506,577 100,412 IRD
283 5032.097 4604.741 99,23 IRD
2a7 5081.082 4619,093 99,331 IRD
FAA E1nn. 735 4A71.339 1nz.7m SRM
279 4983,772 4625,063 102,752 IRD
276 026,06 4627328 95,345 IRD

10.2.1.1.2. Manual entry

1. Click onthe ADD button in the Point Operations portion of the Input Editor Screen.

IE: El

Paint Dperations 4 Import Daka

| add | Delete | Inport Daka

2. Thefirst row ishighlighted so you may enter the point information. Enter the point coordinates and the descrip-
tion. The pointswill be Visible and TINable by default. Y ou may change either of these by unchecking the box.

29



Waterways Design Tool

ﬂ,,, CrEryiem n *3ample Survey Project _- Sample Y2 X =g
HYZ Paints |
Foink Mame A (Easting) % (Morthing) 2 (Elevati. .. Visible TIMable | Description
1 1150.0 890.5 102.6 GRD

Wew Poink 2 0.0 0.0 0.0

3. Continue adding points for your entire survey.

Note

TheDTM will not be processed (contourswill not be displayed) until the Survey Input Editor isclosed.
Do this by closing the Survey Editor Tab.

10.2.2. Station Offset Survey Input

10.2.2.1. Create a New Station Offset Survey

Enter the name of this survey in the pop-up window, and be sure Station Offset is shown in the Survey type drop-
down list. Click OK, and the Station Offset Input Editor will open.

'::'F'.::r Create Mew Data Set

_ i | Select a Mame For your survesy:

| W akerway| |

Please select which byvpe of data set to create:

| Station/Offset v|

[ Ok H Cancel ]

10.2.2.2. Station-Offset Survey Input Editor

The Station Offset Survey Input Editor opens with the Offset graph at the top and the cross section (offset) entry
table at the bottom, as shown below. Before sections are entered, an alignment is needed, as described in the next
section.
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ﬂ, Orveryiew 8 sample 5-0 8 yyaterway X =0

Offzet Graph

& minimurn of bwo offset points are required For graphing.

Graph for station offsets
(cross sections)

Station/Offset Survey Input Editor

A5 Builk

Alignment: |Simple Aligriment V| [New] [Edit] DTM Import

Enter: (%) Elevation ) Rod
Elervation 0,00 Sork
Distance 0.00 u

Cross Section Entry Table

Select Station: | 0+00 {1 of 1) v | [Mew | [Edt| [Delete |

There are two different styles of Station Offset entry: the Single Table method and Scrolling Table method. The
Single Table method shown below, has only one set of offset survey data on the table at a time. The user can
choose from a drop down menu which station offset to edit.
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Info | Profile | Survey
Offset Graph
0.5
20,32
20.14
89.97 == = it
—
89.79 ke
»\.\ /4/
89.61 = .
—
89.44 ot 5
-
89.26 *
.
89.08 *
0.0 “41.0 32,0 230 140 5.0 4.0 130 20 310 40.0
Original Ground WTs
Abgnment: _Simle.ﬂig'lnent v m E L

enter: O Elevation () Rod Rl 10000 L
[Elevation  90.50 950  £9.20  89.08 8930  90.00 ]
Rod 950 1050 1080 1092 1070 1000
Distance 5000  -10.00  -100 000 300 4000

The Scrolling Table method shown below, has multiple offset survey data sets on the table at atime. The user
can use the scroll bar at the right to view parts of the table not currently displayed.

B« PR

Info | Frofile Survey

Offset Gragh

i
98.0 ;!I
50,0 -40.0 -30.0 20,0 -10.0 0.0 10.0 200 0.0 0.0 0.0

Higunert: | Sevple Rigpeven | ()
fevaton  100.00  99.00 9800 9900 10100
<' 0400 >¢ mce  S000 00 000 100 S0.00

Elevation  59.00 96,00 97.00 98,00 99.00
1400 | | Distance 5000 =1.00 0.00 1.00 50.00

<ﬂd¢5¢ft

In order to change the Station Offset Entry Method, click on Windows, then Preferences, then Station/Offset
Survey to select the desired entry method.
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& Engineering Field Tools (1.1.5.4)

File Reach uialal

I EFT Map R
Drawings
=[] Surveys
= [w] S0-E¥
& Preferences
| type filter text Station/Dffset Survey
& ;“"‘_"““‘“’ Offset Entry Panel
Iyl
R:;_';l ;”ev @ Scroling Tables ) Single Table
[# Report Design
Reporting Services
SET Data Import

SET Data Impart

[+ Waterway Design

[RestoreDefauIts” Apply ]

[ ok J[ concel |

The survey screen can be adjusted to allow more viewable area by dragging the sides of windows to achieve the
desired size. The Surface, Alignment, and Reaches sections can be minimized by clicking on the blue arrows.
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(8o < PR

Info | Profile | Survey
Oitsed Gragh
22.0 B0
91.81 —
a91.62 - —
91,44 e — :
91,28 - = Tt 2
e 2olot
90,69 ke
0.5
<50.0 =400 =300 =20.0 =10.0 0.0 0.0 20.00 30.0 40.0 50.0
t
o o AT 7
ik | Smple Abgrevens Click afid drag to change v
Encer: @ Bevaton O Rod the size of these windows
| Elevation 59,00 8,00 97,00 98,00 55,00
1400 st ancn 50,00 =1.00 0.00 1.00 50.00
= T B Use scroll bars to
see the full table
S+00 Dsiae 0 a0 0w 1w s o — |
Elevation 300 a2.00 a91.50 a1.75 53.00 54,00 54,00 95,00 95,1000
T+50 Distance ~45.00 .00 0.00 5.00 S0.00 -75.00 T5.00 100,00 - 1100000
53 *
Elevation m'l &l P o £ P oo oy
e N Minimize the size of these
sections =
by clicking on the blue arrow

10.2.2.3. Entering offset data

Oncetheaignment is defined (or the simple alignment is used), begin entering cross section (offset) points. Enter
your point data using rod readings or elevations. Enter an HI elevation to compute cross section elevations from
rod readings. Use the Enter or Tab keysto advance through the table. After you enter a distance, hitting the Enter
or Tab key will insert a new column into the table for entry.

Mm. A5 Builk

Alicnment: | Alignment 1

v | [ew | [Edi

Enter: () Elevation (*) Rad HI: I:I

Elewasion
Fod
Distance

0.00
0.00
0.00

DTM Inpork

Sork

N

Enter offset point in either elevations or
rod readings. The height of instrument
is needed for rod readings.

Select Station: | 0-+00 (1 of 1)

V| [New] [Eu:it] [Delete]

Asyou enter the offset data, the Offset Graph will show the cross section. Note that a zero point is created after
each point is entered. Y ou must delete this point when you are done with the section. Do this by right clicking on
the point (with either field active), and choose Delete Offset. The graph will now look correct.




Waterways Design Tool

ﬂ. OvErview 89 *szmple 500

Offset Graph

102.2 +*

L _,_/—/—r
—
101.55
.

100.9

100.25 \ //
Preview of Cross
99,6 . Seiction 3s offspt
I / peints are entered.

98,95

98,3 \ //

97.65 L /

97.0 —_

-45.0 -356 262 -l6.8 2 7.4 2.0 11.4 20,8 0.2 39.6 49.0

A zero point is automatically
generated, which will remain in the
section. Delete this point by right-
clicking and choosing "Delete Offset”

ﬂiﬁ Eﬁﬂ E‘ A5 Bl
Alignment:: |Alignm3nt 1 vl DTH Impork

Enter: (&) Elevation O Rad

97,00 97,10 29,80 100,70 101,80 10z.20 W] .
n.nn 3.0 1000 15.00 An.nn 43,10 r.nrm
< L

Select Station: |0+00 {1 of 1) v|

To enter the next cross section, press the Add button to the right of the Select Station field.

oo e R
Alignment: | Simple Algnment: L @
Enter: (=) Elevation () Rod
Elevation 100.00 99.00 93.00 99.00 10300 5
0400 Distance =50.00 =1.00 0.00 1.00 50.00

Click the Add button to add

a new station to the survey
-

@m % New Station Entry

\‘* Enter station distance (feet):

= Surface

88

e

Fill in the station of the next cross section. Do not add the "+" symbol to the station; the program will do this.
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Delete cross sections by right clicking on the station number and selecting the del ete offset station selection.

ona Grours LTS
Aligranent: | Simple Alignment v

Enker: (+) Elevation ) Rod

2+l Cistance 50,100 -1.00 (.00 i.100 50,00

sean w0 o RIght Click on a station in order
2% e to delete an offset station

Elewation .00 91.50 a1.m%5 9200 93,00 94,00 94,100 o5, 00
7450 0.00 .00 12.00 50,00 =75.00 75.00 1042, 1000

Deslate Off 2t Stakion

€

Note

If you are using the Simple Alignment, the alignment will extend automatically to accommodate the
station distance. However, if you have defined an alignment, new cross section stations must be in the
range between the beginning and ending station (as defined in the Alignment Editor). Otherwise, an
error message will be displayed (sample message below). If you need to enter a station that is before
the beginning station or beyond the ending station of an existing alignment, then you must first edit the
alignment to lengthen it.

':::'::r Cannot add Offset Station

@ Cannok add Offset Skation,

An JFFset Stakon exists beyond the end of the allgnment!
The Offset Station diskance is: 14400,
The length of the alignment is: 13+00,

Choose a different offset station distance or edit the alignment,

As you enter sections in the Input Editor, the survey map will display the alignment and offset data, along with
the point information. Note that thisis not the DTM. The DTM will be generated when the input editor is closed

for the survey.
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Note

The DTM will not be processed (contours will not be displayed) until the Survey Input Editor is closed.
Do this by closing the Survey Editor Tab after all station offset data has been entered.

10.2.2.4. Station Offset Alignments

There are two types of Station Offset alignmentsin WDT: Simple alignment and User-defined alignment.

13+00

10.2.2.4.1. Station Offset Simple Alignment

alignment: | Simple alignment

Starting station = 0+00

A5 Builk

* Increasing stations oriented towards the North (zero degrees azimuth)

Straight alignment, without deflections or curves

» Beginning station centerline coordinates of X=0 and Y=0

If asimple alignment can be used, then you can simply begin entering cross-section data (see *‘ Entering Offset
Data” below). However, if any of the properties do not apply to your alignment, then you must define an alignment.
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When anew station offset survey is opened, asimple alignment is assumed. The properties of asimple alignment
are asfollows.



Waterways Design Tool

10.2.2.4.2. Station Offset User Defined Alignment

User defined alignments give full flexibility in defining the alignment, including defining the starting station,
beginning X & Y coordinates, and the ability to defined alignments with deflections or curves at any azimuth.

To begin an alignment, click on the Edit button. This will replace the Simple Alignment rather than add another
alignment to it.

A5 Built | Simple Alignment

Alignment: | Simple Alignment V| [New] [Edit

An Alignment Editor Screen will appear to alow entry of the parameters to define the alignment as shown on
the next page.

ﬂ- Orverview ¥ sample 5-0 im Waberwa X =0

Alignment Preview

13%00

Alignment is drawn on the
Preview Screen as it's

being entered /ﬂu

— :
440 Pl Stations

o+00

Criginal Ground | As Built &y ER ()

Alignment Marne: | alignment 1 |

Beginning Station: Increasing: First alignment segment

EntryMethod: (3 Angle/Distance () Coordipa always defined h‘y’ azimuth

Beginning x: JEaiining '

Angle Tyvpe Angle Distance Curve Type Curve Malue  ToPI Skation
C_faimuth ) 0.00 400,00 Mane 0.00 4+00
Deflection 45.00 300,00 Mone 0.00 +00

Deflectinn\ -45.00 400.00 More 0.00 13+00

5

Pl 5tations are added with or without curves
(angle types are azimuth or deflection)

Enter the following information asit applies to your new alignment:
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1. Enter anew name for you alignment. The program will not allow you use the name “ Simple Alignment”.
2. Enter astarting station for your alignment.

3. If stations will be decreasing from your starting station, choose No in the Increasing drop-down. Otherwise,
leaveas Yes.

4. Choose whether you will be defining your Pl stations with angles and distances from the starting station, or by
entering X & Y coordinates. Angle/Distance is the defaullt.

5. Enter the X & Y coordinates of the beginning of the alignment, if other than zero.

6. Begin defining the alignment by entering the parameters that will define the next Pl station. Note that the first
segment of the alignment must be defined by entering a starting azimuth (zero being north). Enter the azimuth
angle and the distance to the next Pl station. No curves are allowed on the first segment of the alignment. Note
that angles are to entered in DD.MMSS format (for example, an angle of 45 degrees, 35 minutes would be
entered as 45.35)

7. Continue adding data to define subsequent pointsin the alignment. Angles can be either azimuth or deflection.
Deflection is the default angle type for the subsequent PI stations. The screen shot below illustrates deflection
angles by showing the alignment as it was entered in the table on the previous page.

Alignment Preyigw

13%00

45°

: Deflection Angles
4+%0

0+00

Alignments can have straight line segments, or can be defined by curve data. Each curve may be defined in one
of several parameters; all of the other parameters will be computed. Note that the Arc Method is used to define
the curvesin SET. Refer to the Engineering Field Handbook, Chapter 1 for definitions and a full explanation of
horizontal curves.
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T
PT
Curve Types:

R None
D = Degree of Curvature
R = Radius

! T = Tangent

® Facius point E = External
L = Curve Length

* None- no curveissimply astraight alignment to the next Pl station

» Degree of Curvature - enter the degree of curve subtended by a chord of 100 feet
» Radius - enter the radius of the circle that describes the curve (in feet)

» Tangent - enter the distance from the PC to the PI (in feet)

» External - enter the external distance from the mid-point of the curveto the Pl

» Curve Length - enter the distance along the curve from the PC to the PT

Once the alignment is entered, press the Accept button to save the alignment and return to the Input Editor.

Beginning =: Beginning ¥:

angle Type angle Distance Curve Type Curve Yalue | To PI Station
Azimuth 0,00 400,00 Mone 0.00 4400
Deflection 45,00 500,00 Mone 0,00 Q+00
Deflection -45.00 400.00 Mone 0.00 13400

Accept [ Cancel ]

10.2.2.4.3. Station Offset Editing and Deleting Alignments

To edit an existing alignment, choose it from the drop-down box and press the Edit button.

As Builk

Alignment: | Alignment 1 V| [New] [Eu:lit
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Y ou may edit the alignment by changing the values directly in the table. To remove a segment of the alignment
(or to remove an extrarow of datain the alignment screen), right-click and select Delete Alignment Station. Press
the Accept button to save the changes, or the Cancel button to go back to the Offset Data screen without saving
any changes.

Beqginning : Beqinning ¥:

Angle Tvpe angle Distance Curve Tvpe Curve YWalie | Tao PI Station
Azirnuth 0.00 400.00 More 0.30 4400
Deflection 45,00 500,00 Mone 0.0 A+00
Deflection -45,00 400,00 Mone 0,30 13400

Deflection | ao0 L ool Nome ] 0001 0+00]

2elete Alignment Skation

To remove an extra line, or delete
a leg of the alignment, Right-Click
on the row and choose

Delete Alignment Station.

[ Accept l [ Cancel ]

To delete the entire alignment, press the Delete button.

Beginning x: Beginning ¥:

angle Type Angle Distance Curve Type Curve Walue  To PI Skation

Bzimuth 0.aa 400,00 Mone 0.a0 4400

Deflection 45.00 500.00 hone 0,00 9400
Deflection -45,00 400,00 hone 0,00 13400 ¢

To delete the entire alignment,
press this Delete button.

N

|Delete this alignment. |

[.ﬁ.ccept ] [Cancel l

10.2.3. Radial Survey Input
10.2.3.1. Create a New Radial Survey

1. Enter the name of this survey in the pop-up window, and be sure Radial is shown in the Survey type drop-down
list. Click OK, and the Radial Input Editor will open.
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& Create New Survey

_ i | Select a Mame For vour survey:

| R.adial |

Please select which bype of survey ko create:

|Rau:|ia| w |

Ok l [ Cancel ]

10.2.3.2. Radial Survey Input Editor

The Radia Survey Input Editor opens as shown below. The Survey Settings for the entire survey are shown at the
top. The center section is where the Instrument Setup datais entered. The bottom section is where the Foresights

are entered.
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e Overview | I *sample Project m‘_| Radial Survey Input Editer | = 0|

Survey Seftings
Survey Name: |
Zero Verlical Angle Reference: 11 e Owerall Survey Settings
Cestonce Typs: ]
Backsight Yerlical Angles: Alowed:
Setup Home: is-w.m_v__l Ecit ] [ Add |
Sedup Type! Indial
Ingtrument Datn Beachmark Dot
¥ | ] Bevation
. i-—' = Instrumant Paint Setups
Fefetence Anmuth |oe | Backsight Rod: | Ll E—
oo

Forasighls
| Pt.Mame Foresight Elevation [Distance | H.Angle . Angle Descrip ® i Control Wisible: Tinnable
|
i
i Foresight Entry Table
i
[
|
i
[
i
£ »

10.2.3.3. Survey Settings

The survey settings affect the entire radial survey. The setting choices are shown and described below:
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Survey Seftings

®Survey Mame: I:l

Zero Vertical Angle Reference
Edit
Distance Typey

Backsight Wertical Angles Allowed:

Survey Settings
Survey Seftings

S
2 S T
Sond Versical Afghe Beton b i O L*

Zero Yertical Angle Reference:

4 Oigtamtd Tyipi
Digtanid yipd

Backsight Vertical Angles Allowed;
Dhachcgigtt Versionl Amghes Allwedd Mg L

Stadia
kg i gighl VeorEidall Afnghis Al

Slope k!
Harizontal

1. Survey Nameis as entered when creating the survey. The name cannot be changed here.

2. Zero Vertical Angle Reference refers to whether the zero degree reference for vertical angles points on the
horizon or points straight up (Zenith). Horizon is the default reference. Vertical angles are entered differently
depending on the reference chosen, as shown in the following schematic.

0°
+ VA
—0 — 90°
U
Horizon Zenith
Zero Vertical Angle Reference

3. Distance Type refersto how the distance measurements are taken. The most common is Stadia distance, and is
the default. If the slope distance or horizontal distances were measured, then choose the appropriate type.

4. Backsight Vertical Angles Allowed asksyou whether or not vertical angleswere taken on backsight shotsfrom
TBMsor TPs. Using vertical angles on backsight shotsis not normally good survey practice but is sometimes
necessary. The default is No.

10.2.3.4. Initial Setup

Thename of thefirst instrument setup typein aradial survey isalwayscalled thelnitial setup. To enter the specific
instrument data and backsight data for the initial setup, pressthe Edit key.
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Setups

]

Setup MName: | Edt w

First setup always "Initial’
p ¥ Setup Type: Intial Press EDIT .tu enter
data for Initial Setup

Instrument Data Benchmark Data
b Elervation:
' Description:

Reference Azinuth: Backsight Rod:

e

HI:

Edit Existing Setup Values

il

Mewy Values For the Setup |L1

Revise setup Setup Name: | IP A |
name if desired

Setup Type:

Initial Setup Values

Instrumert Data Benchimark Data

¥ | 50000 (3 'Elevatinn:
[ 2 )‘r‘: S000.0 Description:

Reference AzimLth: Backsight Rod:

/

INBE

Enter initial coordinates for the
first instrument setup, and the
reference azimuth.

HI:
Enter Benchmark data and

backsight rod reading on
the benchmark.

1300
Shike in 12" Oak

343

@OK

] [ Cancel ]

1. You may change the name of the initial setup if you wish.

2. Enter the X and Y coordinates of the instrument and the reference azimuth. For instance, if you set the zero

azimuth of the instrument to magnetic north, then enter zero degrees as the reference azimuth.

3. Enter the Benchmark Data: the elevation and description of the benchmark and the rod reading of the backsight

shot taken on the benchmark.
4. Press OK to accept the Setup values for the Initial Instrument Setup.

10.2.3.5. Foresights table

Now, you areready to enter foresightstaken from thefirst instrument point. First, pressthe Add button; then, enter
the foresight data. The point name is automatically incremented (P1, P2, etc), but you can overwrite the name if
you wish. Pressing the Tab key or the Enter key will advance the cursor to the next field. The elevation and X

and Y coordinates of each shot are computed as the data is entered.
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Faore=sights
Pt. Name Foresight Elevabion Distance H. Angle ¥.Angle  Description X W Conkrol Point Wisible Tinnable
Pl 2‘\1 0.0 1055 iK1} 0.0 0.0 5000.0  s000.0 [ | |
k‘1 Enter the data for each foresight l

Lottt psinsn, o o e B i e B e i T il i mins |

b Tt P N T

Press the Add button to
start entering foresight

Delate Akl

10.2.3.6. Point Attribute Checkboxes

1. Including Benchmark and I nstrument Pointson theMap — Toincludetheinitial benchmark and instrument
point on the map, you will need to enter them as foresight shots as shown below.

2. Control Points — If the survey involves more than one instrument point, then certain foresights will need
to be marked as control points. Control points are those locations that will be sighted from future instrument
pointsfor either vertical or horizontal control. Examples are benchmarks, turning points, and instrument points.
Simply click the control point checkbox to mark points as control points. Uncheck the box to unmark them.

3. Visibleand Tinnable Points— Y ou have the option to exclude certain points from the surface map by making
theminvisible. An example might be acheck shot on abenchmark that might clutter the map. Y ou also can make
points untinnable, which means that they will be visible but will not be included on the DTM. Examples are
benchmarks and turning points that are not on the ground and could bias the contour map. Click the checkboxes
to mark the points. Note that invisible points are automatically marked untinnable, and conversely tinnable
points must be visible.

Foresights

Ft. Name Foresight Elesvakion Distance H. Angle Y. Angle Descripbion K L ‘Control Poink Wisitde Tinnable
1 ¥ 5.48 100,00 105.0 1.3 0.0 TEM 1 5105.0  5000.52 |vl v hn
2 '-.)‘ » 57 99.78 0.0 0.o 0.0 IFa soon.0 sooon bR | “I AN
3 1.2 107.8 200.0 90.0 1.0 ord 519694  soooD [ v < N
4 15.6 84,7 150.0 135.0 -2.0 ard S10694 489406 [ ¢ | -
5 85 97.0 275.0 5.0 0.0 ord 480555 480555 [ ] @ v i @}
2 6.8 8.7 305.0 Z71.2 0.0 ord 469508 soord [/ v ¥
7 4.3 101.2 356.0 34.21 0 0 grd 479e51  s209.28 [ vl ol
g 12.3 593,19 437.0 142,75 IFE 530013 4606.14 [y = v /
_MWMME = -ff'-

U_) Enter the TBM and instrument point as foresights to have them show on the surface map
@ Mark the control points as required for instrument moves (TBM, IP, and TP shots are common control points).

@ Uncheck points that should not be on the DTM surface that could irterfere with the contours.

10.2.3.7. Deleting Foresights

To delete foresight shots, simply click on the row containing the foresight entry and press the Delete key.
Note

Asyou enter foresight shots, a new row is automatically generated with the next available point number
and with zero entries. If the previously entered foresight was the last to be entered in the table, then this
blank row must be deleted, or duplicate pointswill exist and an error message will be generated when you
closethe survey. Again, to delete thisforesight, click on the row and pressthe Delete key. In the example
below, if point P32 isthe last point to be entered in this table, then the blank foresight must be del eted.
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Foresights
Pt. Mama Foresight Elevation Custanice H. Angle Y. Angle Dwscription 3 Y Cantral . Yisible Tinnable
P2 5.6 100,99 0.0 0.0 0.0 IPE 5243.56 s026.82 ¥ ] «
P30 5.5 1011 3050 ar.0 0.0 grd 4943.57 So24.78 ¥ Ld|
P31 6.3 100.3 2450 175.0 0.0 grd S1%6.02 526612 24| Ll
P32 2.8 6.3 2750 15,3 0,0 grd 5516.45 4o52.55 | 1 |
] 0.0 108.6 0.0 00 0.0 \zqa.ss soze.8z | ] |
\ Pressing Tab or Enter
after entering a

You must delete this "blank” line before description

closing the survey, otherwise a "Duplicate automatically adds a

Point” error will be generated. new row for a point.

To delete the point, click once on the row fo

be deleted, and press the Delete key below.

£ »
[ ceete | [ asa |
. Undetected duplicate point

[iaka could nok be aocurately processed

pt1:(5248, 560000, 50126, B20000) .

pt2: (5248.560000,5025.520000) -« Error message displayed

pt3: (5196.020000,5256. 1 20000} when a blank foresight is

not deleted before closing
- fhe sunver

Note

The DTM will not be processed (contours will not be displayed) until the Survey Input Editor is closed.
Do this by closing the Survey Editor Tab after the radial survey data has been entered.

10.2.3.8. Instrument Move Types

Four types of instrument moves are supported by SET. With all of these methods, the horizontal orientation is
maintained throughout the survey.

1. North at Point —The most common method is when the surveyor shoots anew point to where the instrument
will be moved. First, aturning point is shot to transfer elevation. Then the next instrument point is shot, and
the inner base plate of the instrument (horizontal orientation) is locked. The instrument is then moved to the
new point. By plunging the scope and aligning the outer base plate on the previous point, the original refer-
ence position for horizontal angles is maintained throughout the survey. The surveyor will then lock the outer
baseplate, unlock the inner baseplate, replunge the scope, then backsight on the turning point to establish the
height of instrument (HI) at the new instrument point. Now the instrument is ready to shoot additional points
(foresights). For those who are familiar with the Ohio SSRP program, this instrument move was called “ Orient
on North from Predetermined Point (plunge).”

2. By Points — This is similar to the previous method (instrument is moved to a previously surveyed point),
but instead of plunging the scope, you may Zero the reference position on any existing point. In this case, the
measured horizontal angleisnot thetypical north azimuth angle. In SSRP, thiswas called “ Previously Surveyed
Point with a New Orientation.”

3. One Point Resection — This is where the instrument is set up on a random unknown point. The horizontal
reference angle is set via the compass to magnetic north. Then a known point is shot (horizontal angle and
distance). This provides the position of the instrument. The same point also serves as the turning point for
elevation, so shooting this point is treated as a backsight. In SSRP, this method was called “ North Orientation
with Instrument at a Random Point.”

47



Waterways Design Tool

. Two Point Orientation — This last method is similar to One Point Resection, except that distance and angle
are measured to two known points. The position of the new point and reference orientation are cal culated from
these two points. Note that the second point is treated as a backsight so that the elevation can be computed. In
SSRP, this method was called “2 Point Orientation with Instrument at a Random Point”.

10.2.3.9. Adding Instrument Setups (Moves)

To add a new instrument setup, follow the steps below:

Setups
SetpMame: Pa v [ Bt | [ Add
Setup Typs: Intlsl 1 Prasls Add to mouel to
nztrument Data Eerchmark Data new instrument point.

Mew Selup Yalues

Walues For the Mew Setup 2 Enter the new
Setup Name: | PB setup name.
Setup Type: | Morth at Point w
Choose the Setup Type for
Rorth At Point Setup Values By Points the ype of Instrument move
ne Point Resecfion performed in the field.
Tweo Point Resection
Irstrument Data Backsight Data
Instrument Point Mumber, |1 b Backsight Point Number: |1 b
X Backsight Rod: | 0.0
W
HE
6 Press OK
Q ok [ cancel |
nztrumrent Data
notrument Point Mumber: 8 L
nstiument Data Backsight Data

Instrument Point Mumber: 8 w

Backsight Foint Mumber: 1

Backsight Riod:
—

@ oy
.
/ I

For North by Point, you will choose the IP
where the instrument was moved, and the
point to backsight on (these were marked as
contrel points during foresight entry).

1. Press the Add button in the Setups section of the Radial survey editor. The New Setup Vaues window will
display.

2. Enter anew setup name or accept the default name presented.

3. Choose the Setup Type that represents the method of moving the instrument performed in the field. The Instru-
ment and Backsight data to be entered will depend on the type of instrument move:

a. North at Point (shown above) — choose the point number that the instrument was moved to from the drop-
down list. This point was surveyed from the previousinstrument location. Note that to be listed on this drop-
down list, the point must be marked as a control point in the foresight table when the point was entered (if
you forgot to mark the point, you must go back and check the Control point box in the foresightstable where
the point was entered). Next, choose the backsight point number, and the backsight rod reading. Then press
OK. A new foresight table for this new instrument setup will be shown.

. By Points— for thisinstrument move type, choose the point number that the instrument was moved to from
the drop-down list. Also, choose the orient point number (where the instrument was set to zero azimuth).
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Next, choose the backsight point number, and the backsight rod reading. Then press OK. A new foresight
table for this new instrument setup will be shown.

New Setup Values §|

Values Far the Mew Setup

Setup Mame: | IPC |

Setup Type: |El§.n' Poirts b |

By Pairts S2tup Yalues To show up on these drop-down lists, the

points must have been marked as control

Instrument Data points on the foresight table.
Backsight Data
Instrument Paint Humber:
Backsight Point Murmber:
Qrient Paint Mumber:
Backsight Rod:

% 58170 |
W
_ Choose which point is
- :I used as the turning point,
Choose which point the and the rod reading to
instrument was moved to, that point.

then choose what point was
used as the zero azimuth [
orient point.

ok |

Cancel ]

¢. One Point Resection — For this move type, the instrument is set up at an unknown location, which will
be computed. Y ou must choose the backsight point number from the drop-down list, then provide the rod
reading, distance, and horizontal angle from theinstrument to the backsight point. Note that the zero azimuth
reference angle is assumed to be pointed to magnetic north for this instrument setup type. Then, press OK.
A new foresight table for this new instrument setup will be shown.

New Setup Values §|

Yalues For the Mew Setup

Setup Mame: | IFD |

Setup Type: |One Foint Resection % |

One Resection Point Setup alues Enter the backsight
point information

Instrument Data Backsight Data

Instrument Point Mumker: I:l Backsight Poirt Mumber: | 22
Orientation: |:| Backsight Rod: | .12
h I:I Farksight Nistance: | 405
i I:I Backsight Horizonts Angle: | 272
Instrument data is computed based
on the backsight point number
and information entered. Note that

the orientation is to magnetic T ][
north for the One-Point Resection.

Cancel ]

d. Two Point Resection — Like the one point resection, the instrument is set up at an unknown location which
will be computed. Thedifferenceisthat theinstrument isoriented (zero azimuth) on aknown point instead of
magnetic north. Choose this orient point from the drop-down box. Then, choose the backsight point number
from the drop-down list and provide the rod reading, distance, and horizontal angle from the instrument to
the backsight point. Then press OK. A new foresight table will be shown.
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x)

New Setup Values

“alues For the Mewy Setup
Setup hame; | PE |

Setup Type: |TWD Point Resection |

Twyi Point Resection Setup Values .
s PRl IEREREn Sl Yl Enter the backsight
point data (point #2)
Instrument Data Backsight Dats
Inetrument Poirt Mumber: Baclizight Moint Mumbcr: |2 S
Orient Poirt Rumber: | & Backsight Rod: | 5.51

hH Backsght Distance: | 250

R Backsight Hor zontal Angle: | 91.14

HI:

all

i Instrument data
Choose the point to is computed.

orient the instrument
on (zero azimuth).
This is point #1. [Tk [ cancel

10.2.3.10. Survey Map

Astheradial survey isentered, the points are displayed on the map. While theradial survey isopen, the DTM will
not be processed. Note that you may need to pressthe FULL EXTENT button first to see the points.

e emBiclo b 8ol blolr e =0
Drawings
=[] Surveys
(=[] Radial
Paints
Mames
Elevations
=[] Graund Surface 9.?
Ereaklines
Contour Labels 1.01 12“ 26 grd
Minor Cantours 7grd
31 ord
Major Contaurs or g.ﬁ 1l.]3 !J.ﬁ
Triangles 00 1 1001" 227TP3 20IPD 25grd n
Border . az de ® 93 95 03 27 ard
Points Ggrd 3 'Smnﬁiﬂ?&w E . 91 * . ar
Alignrments a7 1 ;m 21[' grd « 3urd 13 grd
=[] Sheet Data . o 16 TP@
rid 5grd . 100 151PC 92
o 10 T :
N 19 grd
® 8IPB 10 grd
14 grd
04
7 *
e 110rd
12 grd

To close the survey and display the contour map (process the DTM), click on the X on the survey name tab.

g Radial *
suvey Name: |02 | Glick to Close

T b bmatbimml 0 mmle D mmms the Suwey

j. ChErvign n Samplz Project

Survey Tettings
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Now, the survey map screen will display the DTM of theradial survey. Notethat theradial survey and the ground
surface have been added to the legend to allow control over what will be displayed on the map.

AT I YT R LY
Drawi‘los
= [#] Surveys
=[] Radial
Poinks
[¥] Names
Elevations
= [¥] Ground Surface
[¥] Breaklines
[¥] Contour Labels
[#] Minor Contours
[#] Mafor Contours
[] Triangles
[] Border
[#] Poirks
[¥] Aignments
= [ Sheet Data
[#] Grid

Also, you can view the project pointsin X,Y,Z format by choosing the Project Points tab. Note that you cannot
make changes to the pointsin this table. Y ou must open the survey editor for the survey to be edited.
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Project Info | Project Poinks | cut | Fill
Point Mame ¥ (Easting) ¥ (Maorthing)  Z (Elevati... Visible TIYable = Description
6 4695,08 5007.1 95,65 qgrd
7 4792,51 5289.28 101,18 grd
g 4805,55 405,55 96,98 [v] [+] ard
30 494357 5024, 75 101,09 qrd
3z 4973,34 S066.07 96,74 grd
2 5000.0 5000.0 92,73 FA
14 021,37 4509,12 95,1 qrd
1 5105.0 500092 100.0 il TEM 1
4 5105.54 4394.06 G465 qgrd
1z 5158.5 4206, 35 7764 qrd
31 5196.02 5266.12 100,29 grd
3 199,04 £000.0 107,77 qrd
29 5248.56 5026,52 100,99 IFE
& 5303.13 4606, 14 93.1% IFE
11 £311.19 4280,24 93,8 qrd
9 510,05 4744, 76 95,92 ¥ TP 1
13 Bef1,54 4767.33 a0,7 grd
21 Cedd, 66 4701.3 105,91 qrd
10 551576 4509,33 105,13 qgrd
20 553647 4951.61 92,71 |
16 5810.5 487026 93,54 il TPz
15 851,79 4305, 39 92,91 PC
17 5a17.14 405372 94,51 grd
18 6096, 74 4942,59 92,51 qgrd
2z £195,39 5136,43 96,43 ¥ TP 3
19 631519 4691.58 91,61 grd
24 600,14 5122.3 102,55 IFD
26 £655, 96 5414,01 97.15 qrd
5 fE06, 05 5117.21 96,15 grd
27 938,99 5034.67 90,35 qgrd

10.3. Edit Survey

There is aso an option to edit the entered survey. If the survey was entered in station offset mode from within
WDT, you will be able to edit the survey in station offset mode. If the survey was entered in SET, the survey may
only be available for edit in XY Z format.

11. Alignment Box

+ Alignment

Alignments are used within WDT to determine where on the survey the centerline of the waterway is located.
WDT alowsyou to either select an alignment from an existing survey, create a new alignment, or edit the current
alignment.
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11.1. Select an Alignment

Selecting thisicon allows you to select from surveys that have already been entered within SET. Select a survey
from the pop-up window which will show the available existing surveys. Once a survey is selected, available
alignments within that survey are displayed in the right window for selection. Select the desired aignment and
click OK to continue.

& Choose an Alignment

Please select an available alignment From the Files below:

Files Alignments

= Collins
== Example 1

=) Callins-survey
=] prop3
=] Proposed-waterway
E5| Proposed2

Example Customer

Indiana

Jerermy SUrveys

|

(o] ] l Cancel

11.2. New Alignment

d

Y ou have the option of creating anew alignment from within WDT. Selecting thisicon will launch a new window
which will require you to choose whether to use map graphics or table edit to create your new alignment.

& Alignment Edit Mode

&  How would yau like to edit the Alignment?

Map Graphicsl [ Table Edit ] [ Cancel

11.2.1. Table Edit

When Table Edit is chosen, the Alignment Editor box and options are the same as the User Defined Alignment
option available within the Station Offset Survey Editor Input. See Station Offset Alignments.
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*Proposedz 57 | &, Overview =08

Info | Prafile | Alignment 22

Alignment Prewview

0#o
Alignment Mame: | _Centerline
Beginning Stakion: | 0400 Increasing: |Yes W
EntryMethod; anglejDistance () Coordinates
Beginning x: | 0.00 Beginning ¥: | 0.00
k4 Y Curve Type Curve Yalue  To PI Skation
[.ﬁ.ccept ] [Cancel ]

11.2.2. Map Graphics

This option alows you to choose the points used for the alignment in the Map Window. Y ou can turn on the Snap
to Point Toolbar Button to choose surveyed points as alignment stations. When the snap tool is turned on, survey
point descriptions and elevations are displayed which can make entering the alignment easier. Add points to the
alignment by clicking new points. Double-click to end the alignment.
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4L $u(e°0
) -
v \\_,/
FJ; . \.‘-"f /| Snap
\.. Tool
Survey
Point

Click Points to
Draw

Units E) Feet X (Eastingr 5119142 * (Northing) 9412179 HName: 742 Descrptio levation: 92 383

O bl eters Click to add Alignment stations, double-click to and

11.2.3. Snap to Point Toolbar Button

&

This function istoggled on and off by pressing the Snap to Point button on the toolbar.

Snap to Point active: When Snap to Point isturned on, alarger blue dot will be displayed on the survey point that is
closest to the cursor. The status bar will show the information for the currently highlighted point as shown below:

Units 'Z:+} Faet X (Easting): 4900795 Y (Morthing): 54172206 Mame: 115 Description: FLDED% en  Elzvation: 105.777F
IZ:.‘I hleters Click and dragte pan.

Snap to Point inactive: When Snap to Point is turned off, the cursor moves freely about the survey map. The status
bar will show the Northing and Easting coordinates at the location of the cursor as shown in the following example:

Units @Feet X (Easting) £894.57 % (Morthing) 4953.49
{:}Meters Clizk and drag to pan.

11.3. Edit Alignment

|

There is aso an option to edit the entered alignment. The editor is limited to being able to edit the values in the
alignment table. Be sure to click Accept button when finished editing the alignment.
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B by s "0 RS b crerven -8
I | Profis | Alonment
Algrement Freview
[
570
1876
Felfz
26
1834
i
Al Naa: | Proposaden

Bagnning Station: | 0+00 Incressing: | es W
ErkryMethod:  AngleiDistance (&) Coordinates
Beginning ¥: | SIZ.00 | Beginning Y: | SIE0L00

x T Curve Type Curve Waloe To P Station

S202.00 FL60.65 hore 0.00 0+00.7

S1m9.3 934200 Nore: 0.00 14834

SL16.00 1700 Nerm 0.00 24816

5065.00 S0, Norw .00 Ie2.4

501400 959600 heew 0.00 4+87.6

456400 6300 Norw 0.00 5487.9

4319.00 SITL00 Nere .00 E+86.8

Click Accept when
finished entering the
alignment

12. Profile and Sketch Reach Tool

Once a survey has been entered and an alignment selected, you can click on the profile tab to view a profile plot
of the selected alignment.

4|+ e "0 &
o Profie
odle: wlgrvaed_Carberinm, e suriacs Surveyd
0 7 T T T
= PP S—
rofiie .
Rehes m—
s K + 1
1100 ¢
10
wsg—r—r—4——1+——+—————5 —
-
P vy ET Sl
o _J-"'.' R L
[
s
~
wa ff
L)
"o .
L] 450 (3] 1450 +00 %0 kU] W50 L]
[Som) (s

Right click on the profile to bring up an action menu for the profile tab. There are also buttons at the bottom of
the profile window.
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Info  Profis
Prafie; slgnensnl _Cenbering, oner surlecs Surseyd
1200 . -
Conberins —-—-T" ) .
| =i Right click to
bring up
L. M menu
options
ins.0 | l ] !
100.0 N W
_he-=reiia o7 SketchResch
| T Sy '_:-:; -t il Cross-Saction
S e e R e r—
| -f. 3 Fine Grid
/
s0.0 |-
0 Buttons
s0.0 k& - . ! | |
0+00 0450 1400 1450 2400 3450

12.1. Sketch Reach

The Sketch Reach tool alows you to draw areach on the profile which will be used to size the waterway dimen-
sions. The drawn reach profile will be the profile of the waterway bottom. Select the Sketch Reach button and
then click the starting point for the reach and drag aline to the end point of the reach. The slope of the reach being
entered will be displayed as the line is being created.
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120.0

Certerlng —r—-im-

Low Bank,

Reaches —
115.0
110.0
105.0
100.0 e o

_.,.!-"' _'_'_'_'_,_,_——"
gt Ll -
p T — -'---—”-'- _,_,_.—'—'—'_'_'_'_'_'_
5.0 S Rt 1,53
H i ——— _'_'_'_'___,_.—'—'—"
- J_'_'_'_'_'_,_:—'—'_'_'
R o
4
Q0.0 4
85.0
gl
0400 0+50 1400 1+50 2400 2450 3410 3450 4400

Once the reach has been created, a pop-up box will appear with the dimensions of the sketched reach. Y ou will
need to enter a name for the reach. The starting and ending stations and elevations as well as the seeding width
can a so be modified in this pop-up box. Thisis helpful if you wish the reach to start and end at a particular station
or wants the bottom of the waterway to be at a certain elevation.

Once entered, the profile display will show the reach name and slope below the center of each reach.

& Provide values for...

Mame |
Skart Station  390.0
Start Elevation 93,3
End Station  60.0

End Elewation 92,2

Length 330.0
Bed Slope

Seeding Width  10.0
{in addition ko Toa Width)

[ (2] ][ Cancel ]
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-
=

100.0 i

.

L R

___________ - o————
-

L .
gE.D K. el _—----

- e — T ___,_._.-—'-"'_-
A o L — Reach 1, 1.5%

/" -

0.0 M Reach 2, 4.0%

g5.0

12.2. Show Coords

& Sketch Reach —|— Show Coords

ol Cross-5ection

— Show Coords
Fine Grid

The Show Coords menu item on the profile right-click menu causes the cursor to display the coordinates of the
cursor within the plot window. This can be helpful when sketching a reach. As an example, if you knew the
waterway bottom elevation at either end of the reach, you could move the cursor to that position before clicking
to start drawing areach.

00,0 |

95.':' .a. ............. doeeer = .'..u..-ll.q::r ............. #“t__

i ............. ¢ ...........
Gl 158, 92.1)

TR | SR S S WO S

I S S O SO W
0400 0420 0440 0460 0450 1400 1
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12.3. Fine Grid
& Sketch Reach

il Cross-Section
Fine Grid \
— Show Coords H

Fine Grid

The Find Grid menu item on the profile right-click menu causes the profile plot to display a finer grid divisions
of both horizontal and vertical scales.

13. Cross Sections

The Cross Section tool islaunched by clicking the Cross Section button on the profile tab. Then, click on the plot
the station you where you would like cross section displayed.

irf= Profin
Profs abgreent _Cenlerine, ol SUARele SiFveryd
1z 7 - - :
Canbering ===——m——
LMM ........
1150 = L
1140 =
1.0 =
k0
Wi :
a =
ol | Cross Section
Button
5.0 T 1 1
B0
G =25 (R0 e] 1454 240

The Cross Section Tab allows you to view a cross section template superimposed on natural ground at the desired
waterway station.
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Infa | Profile | Reach Reach 1 Cross Section &2

Surtacs Ground Surface, Allgnment _Centerling, Cross Section @ 1+90

103.3

Ground Surface ———
Reach Reach 1 ———

101.7

100.0

98,3

9%.7 I et K _____ ____7____._ i c—

95.0

93.3

a7

30.0 25.0 20,0 15.0 10,0 5.0 0.0 5.0 10.0 15.0 200 25.0 30,0
Station Increment
Vertical Scale [include in Report:

The cross section station is displayed at the bottom of the plot. You can change the cross section by using the
arrows to move up or down the waterway by a stationing amount equal to the Increment listed next to the station.
You could aso just enter the desired station in the station box.

kri's Frobie Feach Feach 1 Cromy ection

Sartuce Cepurd Suriscs, Adgreenl _Cerbering, Cross Secon g 1+

ol Cfus's"'v ]
“| Section Increment
= Station Button

Y ou have the option of clicking on the green arrows to move the station or increment in the desired direction, or
you can use the keyboard arrow keys to achieve the same goal.
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Irfa | Profils | Resch Readh | Crens Seition X

Suriace Ground Surlace, Algrement _Cenberine, Cross Secton g 1+50

103, % |t T T - + . . : ! ! | |
Groind Surfpos ===
ResthBasth] ——
101.7 F - . . 1 | ' ' ' : . -
|mn . - . - . - . -
8.3 H 1 T

Y ou can modify the vertical scale of the displayed cross section by entering the desired vertical scale adjustment.
Cross sections can also be captured in the report by clicking the Include in Report box.
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Il | Prodis Rasch Resdh § Croes S oo

Surisce Ground Surisce, Algreesnl _Centarine Crogs Sechon ff 1+30

100N [ T
Grpurd Surface
Fdach R ] —
183d.F T ¥ ¥
1000
|y
.7 | x el T I 4 4 | b e =

~ \'—/- |

‘Vertical Scale |

“| Adjustment | Report Button

#.7

Cross Sections which have been marked for inclusion in the report will be marked on the waterway profile.
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fo | Profile | Cross Saction

110.0

100.0

40.0

Profie: agrment Simple Alignimend, over surfaece Ground Surface

| ' | : | Centerine —-—s—-=
| LowBank| ==-===-=--
e Peadhes e

| 1 |
L] 3 1 q

. 1| | 1 = bottom, §.B% 4——
E D“w‘ti u-l

L] 2400 A0 G0 B-+00 10-+00 12400 1400 1600

I .l'l:n:rssia:ti:rn] I & Sketch Reach

14. Printing

WDT will print to any network printer or plotter, or save the printout to an Adobe pdf file. The program will
present a preview of the printout before sending to the printer.

There are four waysto print WDT reports:

1. Print awaterway reach simulation report.

2. Use Print from within an open waterway manager.

3. Print a Project by selecting a project from the Overview tab (Printing Multiple Waterways or Diversions).

4. Print an single waterway by selecting a waterway manager from the Overview tab.
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14.1. Print Report - Waterway Reach Simulation Report

A report which contains a single reach input and output cal culations can be directly printed by selecting the Print
Reports icon from the Simulation tab. This option only alows you to print the currently selected reach report. A
Waterway Reach Simulation Report is a single page report shown below.

Reach Info | Channel Properties | Soil Parameters | Yegetal Parameters | Simulation | Graph

Trapezoidal Inputs

Channel

Bank Slopes, z1,z2 3.0, 3.0 Bed Slope: 1.061% Freeboard: NA Min Bed Width: 5.00 ft
Flow Depth: NA Flow Width: Na Discharge: 30.0 cfs

Soil

Grain Roughness: 0.0156 Allowable Stress: Erodifie - 0,030 bz it

Vegetal Pri nt Report from

. . Veg Cover
Stability t h e S I m u I atl o n Mixed grasses (native grass, 0.75)
Capacity
Outputs T a b
Bed Width determined by specified minimum value for Stability Conditions

{Stress not the limiting factor)

Flow Conditions with minimum cover (Stability)

Manning’s n Average Velocity Flow Depth Effect. Soil Stress Flow Width
0.0432 2.90 Frjsec 0.95 ft 0,021 Ibjsq.ft 13.7ft

X-sect. Area Hydraulic Radius Bed Width Flow Width wFb
10.3 sq.ft 0.74 ft 8.0 ft NA

Capacity Flow Conditions

Manning’s n Average Velocity Flow Depth Flow Width
0.1028 1.57 Ftfsec 1.52 ft 17.1ft

X-sect. Area Hydraulic Radius Bed Width Flow Width wFb
19.1 sq.ft 1.08 ft 8.0t 17.1ft
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R2: Starting Station 1-37, Ending Station $+00
Input
Bank Slcpes, 21,22 80, 83 Bed Slope: 1.IT1% Frosboard: NA Min Bad Wickh: 1200%
Channel Fiow Dopth: NA Fliorw Wigeh: NA Dicoharge: £30 '
Dats
208 Orain Roughness: C.0156
Data Strocs: Eodbie - n
tiem Length Dercity Ret Curve Index Vegetal Cover Factor
Diata atabinty 44200 Mixed prasses (natve grass, 0.78)
Capasky TE4(B)
Outputs
Bed soll Strecc for Stabiety Conditions.
Flow with oaver
Marning's R Average Velookty Flow Depth Effecl. 8o Hrecc Flow Width
Q.047E 135 %sec osn 0030 beat XEN
Xgeol Area Hycraullo Radias Bad Wicth Flow Width wFb
115z Casn 1B4n NA
Marning's R Average Veloolty Flow Depth Flow Widtn
1118 1.87 fsec osEn aon
Xgeol Area Hycraullo Radias Bed Wicth Flow Width wFb
214 st (=17} | goon man aon
Trapezoidal Channel
o 32T Flow Wi ———————3
1 - {
/]
Qs ]
l 9 900
X /
[ 104" BactWidh) -
Mt notw e 10 LNk Doard
[ ]
ook Bimuisbion Cewew  Wlmas  glzEs il
Wi, Wi Conarry 5O Wtarwsy p— & 22 Trawwg M.
Cheed Mo laas  ALZEY
Grawnes A w ey
e s £ v THIN RIE Section 36 Aeems Dlama dzadc [T
] -

14.2. Open Waterway Printing

With the desired waterway manager open and with the waterway manager tab selected, select Print Waterway
from the drop-down File menu at the top |eft of the EFT window.

& Engineering Field Tools {1.1.5.6)

78 Reach ‘Window Help

Mew Survey Manager

Mew Waterwayw Manager
(43 Close Waterway
B Save Waterway
[ Savehs \Waterway

[E{] Print Wakerway v\\

Exik
: Breaklines
Contour Labels
Minor Contours

Mlas -

—_ 1
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If changes have been made to the waterway since it was opened, the program will prompt you to save the openfile
beforeprinting. Click on‘OK’ to savethefileand continue printing or ‘ Cancel’ to return to the waterway manager.

£» Waterway is Dirty

o | Un-saved waterway edits will not be included in reparts,
\._4:‘/ Save watersay now?

Ok H Cancel ]

Y ou will then be prompted to select the reports to be printed. Y ou will select reports from the Report Tree.

14.3. Printing Multiple Waterways or Diversions

The WDT software can print multiple waterways or diversions as long as the desired waterway or diversion files
are within the same project folder. From the Overview window select a project which contains the waterway or
diversion files to be printed. Right click on the project name and select Print Reports.

& overview X

+ Toolkit Customers Example Customer's Exampl
# [ ALAN GEORGE EKBLAD
z Holland_joe--—- hollio This the_default project distriby
= descriptive.,

|o%| KEITH INDRELAND
|o%| ANTHONY KOLODZIE]
|s| ALAN GEORGE EKBLAD

~ EFT Customers

E: Blpha-WDT-Testing
E Collins

E ALAN GECRGE EKBLAD
E Example Customer
==

(T I R

2 Ex Ne_w Pro_]ect I
2 ex Edit Project
= gy, Saveds Project

= Indiér[é Delete Project

5 seremy s T
|a's] Mix

Z SD -Test Mew Survey Manager

E TESTing Z¢ New Waterway Manager

(T3R8 T1 R T

Once you have clicked on Print Reports, the program will open a Report Tree which has options to print each
manager file within the project folder. Y ou can designate which report to print for each individual waterway or
diversion. Each different manager has either (SET) or (WDT) behind the manager name to designate whether the
manager isaWaterway Design Tool or a Survey Engineering Tool.
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& Run Reports

Please select desired Reports from the tree below:
Reports for Project: Waterway

—

Each Waterway

within a Project

- folder is listed

[V] Desian Cross Section Report M|
[ OK ] [ Cancel ]

14.4. Printing Configuration

The user chooses from a selection of WDT generated reports and user added reports consisting of pdf and image
files. The user will select which reports will be added to the final report by clicking the appropriate box for each
desired report section on the Report Tree.

The print configuration is saved by WDT so that the next time the user chooses to print a specific waterway
manager, WDT will remember the reports selected for printing and will remember the configuration of those
reports. If you want to change the configuration of areport, you will have to un-check that report and then select
that report again. An example would be if you want to change the selected cross sections for the Design Cross
Section Report, you would have to un-check the box for the Design Cross Section report and then re-check the
box to select this report. Once this has been done the user can reconfigure the report selections.

14.4.1. Report Tree

There are multiple sections to the Report Tree. The Header and Footer sections contain optional default pdfsthat
have been added as a part of user preferences and optional AppendFilesthat are pdfs or imagefiles that are added
only for this particular report. You add sheets to the report by selecting either the box next to each desired sheet
or selects the box for each section to include every sheet within each section.

If you are printing an entire project, there will be a section for each waterway manager within the project. In this
way, multiple waterways within afield or multiple branches of the same waterway can be printed together as one
project. The name of each waterway manager is used to name each section for printing.
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t::"'.5:; Run Reports

Flease select desired Reparts Fram the tree below:

=[] Header ”
[l El=nk. Cover Sheet
[] Standard Waterway Specsification
[] Blank, Cost Estimate
[] AppendFiles
=[] Wwaternway 2
[] waterway Profile Report
|:| Waterway Design Cross Section Report
|:| Typical Cross Seckion Report
[] waterway Reach Simulation Report
=[] Footer
[] Blank Cover Sheet
[] Standard Waterway Specsification
[] Blank Cost Estimate
[ AooendFiles b

I l [ Cancel

14.4.1.1. Header/Footer - Defined Preference Report Pages

Within WDT, you can define several standard report pages that would be made available every time you print
areport within WDT. The process for selecting these default user defined report pages is described in the Pref-
erences section of this user's guide. Standard report pages might include a blank cover sheet, a standard state
waterway specifications sheet, a blank cost estimate sheet, a standard detail such asarock check, etc. Once these
pages have been defined, they are available for selection each time a report is generated. To include these pages
in the report, you select the box next to the name of the standard report to be included. Standard report pages can
be one page or multiple pages. These standard reports can only be added as pdf files. The report generator will
add a page number to these pages, but that is the only information added.

14.4.1.2. Header/Footer - AppendFiles

AppendFiles allows you to select pdf or image files which will be printed with the current report. These files are
not saved for future printing and must be sel ected each time they areto be added to areport. Thisallowsyou to add
output which would be specific to awaterway . Exampleswould be acover sheet which hasan image added specific
to the planned waterway, a cost sheet which has been itemized for a specific job, plan view sketch, etc. Once you
select the AppendFiles option, a pop-up box will allow you to select the desired files to append to the report.
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©» Configure Files to Append

Select Files
Select the POF Files to be included in the report package.

Ci\home!lWaterway! cover-sheet-ex.pdf
Ctihomelwaterwaylcollins-topo. jpg

[ Finish ” Cancel

Click on Add File to select files to append to the report. To use image files, change the file type in the Open
pop-up window.

Open RIX

Lock inc | (3 Wiaterviay « O E-

ekt
\_‘3 ) grassed
My Recent ) mitch
Documents '-:"_'I colins-topo. jpg

! @Jrnr.r_-!-jtm ke, jpg

— Choose file type

File manme:

My Metwork. | Files of typec
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14.4.1.2.1. Pdf files

Pdf files can contain more than one page and will be incorporated into the output report on an as-is basis. Page
numbering will be the only addition to the page added.

14.4.1.2.2. Image files

Allowable file types include : jpg, jpeg, png, and bmp. Image files will be imported and resized to fit within a
title block page.

| o -
Customer Name and Filename
added to title block

Cas * Cem e
L] Shuls Dwpa it <! &5 Lufue f—— i i i
0 NR‘ S Eng remi=g Fld Toss — -
. — L el
L 'ﬁ__r-lll"-‘ — S
“age 2ol 3
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14.4.1.3. Report Page Numbering

Within WDT, you can choose to have page numbering added to every report page or to have this auto-numbering
turned off. Select the check box for auto-numbering pages if you want page numbers on every report page. Un-
fortunately, page numbers are not placed in the title box. Software limitation for the report generation software
can not place the page number within the title box for every selected page size. For this reason, if selected, page
numbers are printed outside the title box.

&% Run Reports E]

Please select desired Reports from the tree below:

W] AppendFiles A
=[] s0-ww

[] Profile Report

[ ] Design Cross Section Report

[]1Reach Simulation Report
[] Typical Cross Section Report
=[] Footer
[] Sstandard Waterway Specsification
[]Blank Cover Sheet
[] Test-cover
[]Blank Cost Estimate
[] pay-test
[1 AppendFiles 3
uto-Number Pages
[] Auto-Number P
[ OK ] [ Cancel ]
Cosigred M Dasiger :—J::m SO-WWLm
Design Cross Section Crme M Dumes 48000 Oudog tame
u Mr. Mix County 20 Waterway Chanchmd Mo Ceeder AWooos
Wt e Listareiion Somi Apprves [y Seoeh)  ASICIOS
Nt ket Dperined o dedny Qeassed Welsrmay CAEIDcs
T8 2N R 3E Section 38 e B
EFT Voo 1 VAN
Shesat 1 of 4

14.4.2. Waterway Manager Print Section

Each waterway manager section is labeled with the name of the waterway manager to be printed. Each of these
sections has four different report sheet types to choose from. Y ou can print all sheets by checking the box for the
section or can choose which sheets will be added to the overall report.

14.4.2.1. Waterway Profile Report

A waterway profile report prints the waterway profile with atitle block. The displayed profile will be the same
aswhat is displayed on the Profile tab.

Note

Users may want to consider breaking long waterways into multiple waterway manager files. This will
allow for better resolution in viewing the profile. This can be done by making copies of the completed
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long waterway manager (click on the File menu item and then click on the Saveas Waterway option)
and deleting reaches from the manager copies.

7

ONRG

Waterway Proflie
Vit Sheims Dugratrenet 1 &ge
Engrami=g Flad Toss

Mk Cauhy WH

e

esgrad
[

e
. O
e Coweb
[T

[or—
g e

14.4.2.2. Waterway Design Cross Section Report

Page 1of1

The Waterway Design Cross Section Report generates report pages which contain design cross section examples.
Up to three cross sectionswill be printed per page. Once this option has been selected, you are prompted to choose
from alist of cross sections to print. The cross sections available to print will be the cross sections which have
had the Includein Report box checked on the Cr oss Section tab. Selected cross sections to be printed are shown
as highlighted. Cross sections can be added or removed from the list by holding the Ctrl key and clicking on the

desired cross sections.
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£ Configure a Design Cross Section Report

Select Marked Cross-Sections

Select the Cross Sections of this waterway to be included in the report.,

[ Mext = ” Finish H Cancel ]

Once cross sections have been selected, you can select Next to define the Vertical Scale Factor for printing or can
select Finish to print the cross sections with a default vertical scale factor of 1. The vertical scale factor acts just
asit does on the Cross Section tab. If the vertical scale is set too high, the cross section will not plot correctly in
the alloted space. If this happens, unselect Waterway Design Cross Section Report in the Report Tree. Then re-
check the report to reset the configuration of the Cross Section Report. Thiswill let you change the vertical scale
to alower value so it will plot correctly.

& Co nfigure a Design Cross Section Report

Select Yertical Scale Factor

Sek the Cross Sections wertical scale Factor,

Scale Fackor

< Back. [ Finish l ’ Cancel

Below is an example of the generated cross section report.
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Cross Section at Stafforc 1+80
B

5 £ & @4 @ & &

Crozs Section at Stafforc 4+80

Cross Secilon at Siaflorc 6+35
e

Wataraay Dealgn Cross Sectlon Cah Fila hieren

United Stmies Depariment of Agricuture Dwlgeed W Dewgner AcEese Lrewing e
ENQNEseng Hisa 155E [ M [esPssin |
GCluched s Chacier
s Dan it
\nit Bt rhn

Jaremy Topo2 Waksrway Right p—— . A

Fage 1 of 1

14.4.2.3. Typical Cross Section Report

The Typica Cross Section Report provides typical waterway dimensions for each waterway reach section. A
separate page will be produced for each different one channel type that exists for the different reaches being
printed. All reaches within awaterway manager will be printed when this report is selected.
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14.4.2.4. Waterway Reach Simulation Report

When thisoption is selected as part of the Report Tree, you will be prompted to select which reach reportsto print.
These reports have already been described in the Print Reports—Waterway Reach Simulation Report section. You
will select which reaches will be added to the report in the same manner that cross sections are added to the cross
section report. Once selected, a page will be developed for each reach selected.

14.4.2.5. Map Sheet Report

The Map Sheet Report provides a printed views from the EFT Map Window. A separate page will be available

for print for each different map sheet that has been created. Create Map Sheet by right click on the Sheet Data
legend entry in the EFT Map Window and select New M ap Sheet.
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Seseve -0
[w] Crawings
= [#] Surveys
=[] sz-edit_xvz
[#] Poirits
Labals
[ Eleatior
2 EET:::“ Right Click on
g':::ﬁb Sheet Data to
il Coro Define Map Sheet
] Marjor Conkos
[#] Border
[#] ores
=[] Algrments
= [#] _Centerine
[#] Baseline

[#] contarir
[&] Poinits
[#] Statiors

[Sheet = O e
o T e

=

Enter the Drawing Name and Sheet Title for the new Map Sheet. These values will be used in thetitle block of the
Map Sheet Report. The size of the sheet, layout, print scale and optiona symbols can also be changed by the user.

£% New Map Sheet [5_(]

Please provide required Map Sheet parameters below:

Drawing Name 1 ‘Waterway Main Upper Lateral

Sheet Title | Upper Main Waterway
Sheet Size | v|

Sheet Layout .l.andscape v
Print Scale, ftfin ' 100.0
Optional Symbols

North Arrow [V]Scale Bar  [v]Legend Key

Lok J[ concel ]

Once this information has been entered, the user will need to place the map sheet definition box where desired for
the Map Sheet Report. Y ou may need to Zoom In or Zoom Out to be able to see the entire extent of the defined

print box. Changing the Print Scale and the Sheet Size dimensions will change the size of the print area and thus
the size of the defined print box.

% Engineering Field Tools {2.0.1.3)

Fle Reach Window Hep

LR N
[#] Dearviregs
=[] Surveys
= [#] s2-edit_iv2
[] Paints
[7]Labets
[ Bevatior
2 [#] Ground Surface
[] Triangles
5] Braskines
[¥] Contour Labs
[#] Miar Contor,
7] Msor Conto
] Bordsr
] Ports

= [2] Adgrements Place Map Sheet
= [#] _Centering

[] Baselne
[ Certerir
[#] Paints
[+#] Satiors
g ks

] 1 Waterway
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The user can edit the Map Sheet by Right Clicking on the Map Sheet Title in the legend of the EFT Map Window.
Thiswill bring up alist of menu options which will allow the user to edit the initially defined parameters, move
or delete the map sheet, preview the map sheet, and save or restore the map sheet settings.

s Engineering Field Tooks [2.0.1.3)
Mo Foxch Wndow Hep
CIXE W ke
[7] Crawngs
=[] Surveys

Right Click on
Map Sheet title
for Menu

Once a Map Sheet has been defined, it will be available for inclusion when printing. When Map Sheet Report is
selected, you will be directed to select thetitle(s) of the map sheets to include in the report.

Grassed Waeway

TEIESRRM

14.5. Title Block

Note that the information entered in the Project Info tab of the Waterway Manager appears in the title block of
the printed output.

14.6. Saving Printout Pdf

Once the Report Preview is open, the user can click on the Save icon to save a copy of the currently displayed
pdf preview.
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HB & ® iz | ® @ [men] B 0
Cost Estimate
1 sed Waterwa
Click here rerway o

Designed by:
Checked by: Date:

Change the directory and the
filename as appropriate

<

15. Preferences

There are system preferences that can be changed as described below. Access the preferences by selecting Pr ef-
er ences from the menu. Preferences for WDT are described below:

& Engineering Field Tools {1.1.5.4)

EI SUrveys
- B-w]50-EX

15.1. Waterway Design

Select the Waterway Design option to set the defaults for WDT.
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<% Prelenences

Waterway Design =

Desigrad By

Dirisers By

Chackad By

Foproid By

Seeding Wich 100
Low-Eark Profils Cifset | 20.0
Min Cross-Section Width | 50.0
S Mo

(%) Percark 1 Faet per fook

|Restors Defauks | | Apoly |

Lo [ o |

Select the Reaches option to choose a default channel type.

‘:.:.;: Preferences

bype Filter text Reaches

Conneckivity

Default Channel Type

Mapping . .

Radial Surey () Trapezoidal () Trapezoidal Y-Channel
Report Design (O Trapebolic ) Triangular

Reparting Services () Parabulic () Civersion

SET Data Inport

SET Daka Inport

Station)Offsek Survey
[=)- Waterway Design

[ Restore Defaults ] [ Apply ]

[ Ok H Cancel ]

Choose the Channels option to set default channel parameters.
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.': Preferences

|| Channels ® -

Connectivit
Y Minimum Bed Width | &.0

Mapping
Radial Survey Design Discharge | 0.0
(=] Repoark Design .
Comment Templabz S5 Sape (21 | 3.0
Data Set Editar side Slape (z2) |30
Elerment Marnes s g | =T
Resource iz Hhape ) .
Terplate Freeboard | 0.0
Reporking Services
e Dip Depth (Ft) [0.0

SET Daka Import
SET Data Import Crest width (fty | 0.0
StationfOFfsek Survey

Yt e CuttoFil Ratio | 0.0
= Reaches Cross Slope % | 0.0
Channels
— Offset #1 (ft) [0.0
Yeqgetal Offset #2 {ft) | 0.0
Offset #3 (ft) [0.0
|phill Side

@Left O Right

[Restnre Defaulks l l Apphy ]

I [o] 9 l[ Cancel ]

Choose Soilsto set the default soils parameters.
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Prelerences

Connechivity
Mapping
Fadial Survesy
[=]- Repart Design
Comment Template
Daka Set Edikar
Eleienl Manezs
Resaurce
Terplate
Reporting Services
SET Daka Import
SET Daka Impoart
SkationfOffset Survey
= Wakerway Design
[=I-Reaches
Channels

Yegetal

Soils

Allowable Soil Stress
'@} Enker Skress
) Enker Soil Parameters

Alloweable Stress
) Easilv Eraded (=) Erndible

{:} Erosion Resistant {:} Wery Erasion Resistant

Soil Tvpe
e (Oap (Oam ac s
sc OmMe OMH Oce (OcH

isp (FEm
oL (oH

Plasticity Indesx, PI (0 through 600 | .o

d75 (inches, minimum=0.0156) | 0.03

[Restu:ure Defaults] [ Apply

I ok l l Cancel

Choose Vegetal to set the default vegetal parameters.

% Preferences

# Comnectivity
Mapping
Radial Survey
Report Design
Zomment: Template
Diata Set Editor
Elemernt Names
Resource
lemplace
Reporting Services
SET Daka Import
SET Data Impart
StaticeyOffset Survey
=1 Waterway Design
=I Readhas
Charnels
Sails

Vegetal

Stabilky Ratardance Curve Index | 4.44
Stabelicy Stem Length 0.0
Stabelicy Stem Densky 0.0

Stabiity Retardance Class

Ca O Oc

®o OF

Wegetal Cover

" None {bare) (C)Bunch grasses {Love grass)

o Turf grasses (Buffalo grass) () Cresping grassss (Bermudagrass)

Capacity Retardance Curve Index | 7.64
Capacity Stem Length 0.0
Capacity Stem Denshy 0.0

Capacity Retardance Class

On ®s OcC

o Oe

%) Mied grasses (native grass)

[Restore Defauks | [ apply |

‘—OK_][ Cancel ]

15.2. Reporting Services

Select the Reporting Services option to set default report pages to be printed.
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& Preferences

| type filter text _ Reporting Services

'y Conn_ectwlty Configure Report List
Mapping
Radial Survey Profile Report

@ Report Design Design Cross Section Report

1 . ) Reach Simulation Report
Reporting Services Typical Cross Section Report
SET Data Import
Station/OFffset Survey Delete

[+ Waterway Design
Move Up

Move Down

[[] Auto-Number Pages by default

[Resture Defaults][ Apply ]

| ok || cancel |

Click the New button to add pdf files to your default report options. Pdf files added will be available to add to
reports as default options each time printing is done. At the time of report generation, an option will be available
to add via AppendFiles one time pdf or image files to the report. Default pdf files are intended for standard pages
that do not change for each report such as a standard Specifications page. Pdf files can contain more than one page
and will be incorporated into the output report on an as-is basis. Page numbering will be the only addition to the
page added. Y ou can choose to have page numbers added by default by clicking the auto-number pages box. Y ou
will have the option to deselect page numbering at time of report generation.

The Move Up and Move Down options alow you to control the order in which the report pages are available.
Clicking the Move Up and M ove Down buttons will move the selected item up or down the list. The Edit button
allows you to change the display name or file name used and the Delete button removes an item from thelist. The
Restor e Defaults button will reset the Report List to the original order.

E Setup PDF-File Report

Set Name and PDF File
Setup a PDF-file report
Display Mame | Blank Cover Sheet |
FLF File | Cii\homelWatzrwaycover-sheet-ex. pdf | [Chuuse ]
Finish Cancel

Onceitems have been added to the Reporting Preferenceslist, they become availablefor inclusion in reports. Items
added to the report list become availablein the Report Tree under both the Header and Footer sections. This gives
you some flexibility as to where in the report that the added report paged are within the final report.
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'::'F'.:'_-* Run Reports

Flease select desired Reparts Fram the tree below:

=[] Header
[l El=nk. Cover Sheet
[] Standard Waterway Specsification
[] Blank, Cost Estimate
[] AppendFiles
=[] Wwaternway 2
[] waterway Profile Report
|:| Waterway Design Cross Section Report
|:| Typical Cross Seckion Report
[] waterway Reach Simulation Report
=[] Footer
[] Blank Cover Sheet
[] Standard Waterway Specsification
[] Blank Cost Estimate
[ AooendFiles

3

[

I l [ Cancel

15.3. Statio/-Offset Survey

& Preferences

: type filter text . Station/Dffset Survey

4+ Connectivity
Mapping
Radial Survey

+ Report Design
Reporting Services
SET Data Import
SET Data Impart

Offset Entry Panel
(*) Scrolling Tables () Single Table

StationfOffset Survey
+ - Wabterway Design

[ Restore Defaults ] [ Apply I

[ ok J[ concel |

There are two different styles of Station Offset entry: the Single Table method and Scrolling Table method. The
Single Table method shown below, has only one set of offset survey data on the table at a time. The user can
choose from a drop down menu which station offset to edit.
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Info | Profile | Survey
Offset Graph
0.5
20,32
20.14
89.97 == = it
—
89.79 ke
»\.\ /4/
89.61 = .
—
89.44 ot 5
-
89.26 *
.
89.08 *
0.0 “41.0 32,0 230 140 5.0 4.0 130 20 310 40.0
Original Ground WTs
Abgnment: _Simle.ﬂig'lnent v m E L

enter: O Elevation () Rod Rl 10000 L
[Elevation  90.50 950  £9.20  89.08 8930  90.00 ]
Rod 950 1050 1080 1092 1070 1000
Distance 5000  -10.00  -100 000 300 4000

Seect Stotion: T | [t [£3t] [Deete|

The Scrolling Table method shown below, has multiple offset survey data sets on the table at atime. The user can
use the scroll bar at the right to view parts of the table not currently displayed.

B« PR

Info | Frofile Survey

Offset Gragh

50,0 -40.0 -30.0 20,0 -10.0 0.0 10.0 200 0.0 0.0 0.0

Higunert: | Sevple Rigpeven | ()
fevaton  100.00  99.00 9800 9900 10100
<' 0400 >¢ mce  S000 00 000 100 S0.00

Elevation  59.00 96,00 97.00 98,00 99.00
1400 | | Distance 5000 =1.00 0.00 1.00 50.00

<ﬂd¢5¢ft

In order to change the Station Offset Entry Method, click on Windows, then Preferences, then Station/Offset
Survey to select the desired entry method.

85



Waterways Design Tool

16. Troubleshooting

16.1. Printing Errors

16.1.1. Print Preview Fails to Display Correctly

EFT creates pdf files when the user creates a report. Acrobat is used to display the report within EFT. The user
may be prompted by a popup window when printing areport to either open or save the report. If the user chooses
to "Open" the report, it will display correctly. Note that the user will still be able to save the report as a pdf file.
If the user chooses to save the report, Acrobat will save the pdf and the report will not display within EFT. The
user will be able to open the saved pdf file in a new acrobat window. In order to not have this problem, the user
should uncheck the box that says "Always ask before opening this type of file" and then click the "Open" button.
Then the user will not be prompted for this question again in the future.
[ toaimacicn Tt T 2.1,

Tat f.1.8.11. L l=x|

S ETCE T RG] 3o |

EREE

BHE

| Print Report
Preview
Popup Box

BEdw

Uncheck hox and
Click Open

[

The following image shows what happens if the user chooses the " Save" button. The report preview box displays
an error message; however, an Acrobat window can still be opened as part of the Acrobat save process.

[

-

&R G T EE e

The following image shows the Report Preview tab displayed correctly. The user can select the save icon or the
print icon to save or print the report.
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EEEwE

SEGaB

16.1.2. Errors within the Report

When an error page is displayed within the report such as the one shown below, the most likely cause is that the
report istrying to print an item that does not exist. This can happen if afile that was originally chosen for printing
has been moved to another directory or deleted. It can also happen if a cross section or reach was selected in the
original report selection process and does not exist when the report isagain printed at alater time. EFT remembers
the user's choices during the initia printing of a report. Items selected during the initia printing may no longer
be valid for later printing of the report. The user should reprint the report and uncheck and then recheck all the
desired reports. Thiswill insure that only items that currently exist are printed and will eliminate this error.

ONRCS

Sneat 13019

16.1.3. Newly Entered Survey does not Display Contours
When entering a new survey into WDT, the Map Graphics window will not display contours. Actually, WDT
does not calculate contours until the file is saved. Once the file is saved, WDT will generate contours. When the

user chooses the "Accept Edit" button when finished entering survey data, this also will trigger the software to
calculate the contours.

17. Help Menu

17.1. Software Updates
17.1.1. Checking for Available Updates

To access the update system:
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1. Closeal projects.

2. On the main menu at the top left side choose Help > Software Updates > Find and Install..., as shown in the

screen shot below.

& Engineering Field Tools {0.7.4)
File ‘Window BiEls

L@ T Welcome
ﬁu vervien () Help Contents
—— Key Assist,,, Chrl+Shift+L
Ex, 1 2% Find and Install. .

%3 Manage Configuration

About Engineering Field Tools (0.7.4)

r

3. In the Install/Update wizard, select the Search for new features to install option as shown in the screen shot

below. Then click Next.

Ehy Install/Update

Feature Updates

Choose the way you want ko seatch For Features ta instal

() Search for updates of the currently installed Features

Select this option if wou want to search for updates of the Features you already have installed.

(%) Search for newvs Features ko install

Select this option if wou want ko install new Features From existing or new update sites. Some sites may already be
available. *ou can add new update site URLs to the search.

4. Inthe Update site to visit page of the wizard, do the following (as shown in the screen shot below):

a. click the check box next to the National Engineering Field Tools Update Center — EBAAG

b. click the check box next to ignore features not applicable to this environment
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& Install

Update sites to visit
LW
Select update sites to visit while looking For new features, h’ —
=y "
-

Sites to include in search:

’-)I,ENational Enginearing Fisld Tools Update Cantar -- EB.I’\.!’\GE Mow Memoke Sike, ..

Mew Local Site. ..
Mew Archived Site, ..

Edit...

[

Remove

Import sites...
Expott sites...

Ianore features not applicable to this environment

[ Automatically select mirmors

MeExt = Einish ] [ Cancel

c. Click Finish

If you see the following message, then there are no updates available, and you have the latest version.

- Mo Features Found on the selected sitels). Choose a different site ar site
\!‘) cateqory,

If you see available updates listed instead, proceed to the next section

17.1.2. Updating

1. Shown in the screen shot below isan examplelist of what isavailable (sinceindividual updates will differ, you
may see a different list). There is the update site name followed by feature categories followed by individual
feature components (with the version numbers on the right). Select the topmost checkbox and all the lower
checkboxes will be checked automatically.
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Select features tainstall from the search result list,

Search Results
e
S)=

Select the features to install:

=N ] tional Engineering Fie 840G Deselect Al

=[] 000 Engineering Field Taols
% Enginesting Field Tools 1.0.6

=[] 000 Survey Engineering Tool
% Survey Data Format Conversion Tool 0.8.4
@ Radial Survey Design Tool 0.5.4
% Survey Engineering Tool 0.8.4
% Station Offset Survey Design Tool 0.5.4

5 of 5 selected,
Shows the |atest version of a feature only

[ Filker Features included in ather Features on the list

2. Thefeature license screen you should check the | accept the terms in the license agreements and then Next.

Feature License ~

v
S

Some of the features have license agreements that vou need to accept before proceeding with the —
installation. Q‘.
)
@Engineering Field Tools 1.0.6 * End User License Agreement ~

@Survey Daka Format Conversion T : January 2005

{+Radisl Survey Design Tool 0.8.4 || % TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND
@Survey Engineering Tool 0.5.4 DISTRIEUTION
*

Station OFfset Survey Design Too
% ¥ d * 1. Definitions,
*

* "License" shall m=an the terms and conditions for use, reproduction,
* and distribution as defined by Sections 1 through 9 of this document,
*

* "Licensor" shall mean the copyright owner or entity authorized by
* the copyright owner that is granting the License,
*

* "Legal Entity" shall mean the union of the acting entity and all
* gther entities that control, are cantrolled by, or are under common
r | 5 * control with that entity. For the purposes of this definition,

v

(%) 1 accept the terms in the license agreements

()1 do nat accept the kerms in the license agreements

’ < Back ” etk = l

3. Inthe feature location screen shows file size installation and disk space availability - please do not change the
installation directory location.
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& Install

Installation -
The Fallowing Features will be installed. You can select a Feature and change the location where the L —
feature will be installed. \_;Dl

Features o inskall:

Feature Mame Feature Wersion “eature Size Installation Directory
@Engineering Field Tools  1.0.6 Unknown I /Program Files/USDRJEFT|
@Radial Survey Design,., 0.8.4 392 KE 1< [Program FilesLUSDa/EFT/
%Station Offset Surve... 0.8.4 624 KB I [Program Files/USDAJEFT]
@Survey Data Format ... 0.6.4 Unknown M /Progr am Files USDaJEFT]
%Survey Engineering ... 0.8.4 < 39 ME 1< [Program FilesLUSDa/EFT/

Inskall Location:  C:\Program FilesiJSDAYEFT Change Location ...

Required space; Unknown
Free space: 60,22 GB

[ Finish H Cancel ]

4. Click Finish. The update wizard will now download the update. When finished, the Feature Verification screen
will appear.

17.1.3. Installing the Update

1. On the feature verification screen, verify that the provider is NRCS-EFT and install that feature; you can use
the Install_All button.

Feature Verification

Is, Warning: ¥ou are about ko install an unsigned feature. 3 -
‘fou may choose ko install the Feature or cancel its installation,

This feature has not been digitally signed.
The provider of this feature cannot be verified.

Feature name: Engineering Field Tools
Feature Identifier: EFTfeature_1.0.6
Provider: NRCS-EFT

File Identifier: EFTfeature_1.0.6

[ Instal H Install All H Cancel l

2. Now you will see a series of downloading screens as the individual feature components are downloaded onto
you local workstation.
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Update Manager,
\i) Downloading:

(RERNARNNRNNRNNRANR )

pluginsfgoy. usda.nrcs.eft. framework. mapp.. . .eclipse_0.7.4.jar (91K of 3354k bytes)

IRun in Bacground] [ Cancel l [ D=kails =3 ]

3. With the files downloaded, they need to replace the existing versions so EFT needs to be restarted using the
new features.

& Install/Update

, Wou will need ta restart the Engineering Field Tools (1,0.00 For the changes to
\“.fj take effect, Would yvou like to restart now?

4. EFT will then restart with additional features added.

18. Concepts & Definitions

Arc
An edge of acircle added to the survey map to identify the location of anatural or man made formation that
has an arc shape within the survey area.

Border
The border is defined as the outer extent of a DTM,; it is made up of points (border nodes) along the outer
extremities of the survey. All points contributing to the DTM must be within the border. The program develops
a default border around al of the survey points. Y ou may modify this border as needed to better represent
the surface being described by the DTM

Border Node
A point along the border that isincluded in the border.

Breakline
Breaklines are lines added to the surface model to control how the triangles will be drawn, and therefore how
the contours are represented. Breaklines are used to indicate discontinuity and to show a break in the slope.
Triangles cannot cross breaklines, that is, a breakline will be one of the sides of the triangle between two
adjacent triangles.

Contour
A line representing equal elevation on aDTM surface.

Contour Interval

The frequency in distance at which contour lines are shown. This setting will define the interval between all
contours.

Contour Major Line Multiple
Thisvalue will define how often major contours are displayed. Major contours are often shown in a different
color and/or line weight than minor contours. This value and the Contour Interval value work together to
determine how the contourswill be displayed. For example, aContour Interval of 2withaMajor LineMultiple
of 5 will result in 2 foot minor contours with a major contour line at every 10 feet (contour interval of 2
multiplied by the major multiple of 5). Likewise, a Contour Interval of 5 with a Major Line Multiple of 10
will show 5 foot minor contours with amajor contour line at every 50 feet.
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Contour Smoothing Tension Factor
Thisfactor, along with the Segments per Curve, determine how smooth the contours will appear on the map.
Without smoothing, the contourswould show as straight line segments, without curved corners. Higher tension
factors cause the contoursto have tight corners, while low factorswill have more broad corners. The effective
range of the tension is 0 to 10, with 0 having no tension (broad corners), and 10 having the most tension
(tight corners).

Convex Hull Border
The convex hull border isthe default border created by SET to contain all the pointsthat areto be included in
the DTM. Itisasif alasso was thrown around all the points and the rope was pulled tightly. All the adjacent
points around the outside of the survey that the rope touches are joined by straight-line segments to form the
convex hull border.

Customer
Defines the entity for which work will be done. Each Customer contains the contact and location informa-
tion for an individual customer. Customers can have multiple projects. Projects can contain multiple tools/
managers.

Digital Terrain Model (DTM)
A DTM is arepresentation, or model, of a surface consisting of coordinate point data. The DTM can be of
the ground surface, or can be a planned surface of a structure like a pond or dam. The DTM is based on the
construction of a TIN, or triangular irregular network. DTM is sometimes referred to as a DEM, or Digital
Elevation Model.

Elevation
The distance relative to a vertical datum, generally an assumed datum, or sea level.

Low-Bank Profile Offset
The Low-Bank Profile Offset is the distance from the centerline that ground elevation is determined. The
program determines whether the left or right offset ground profile is lower and plots the lower of the two
elevations for each point along the profile.

Manager application
An engineering software application, such asthe Survey Engineering Tool or the Waterway Design Tool. Each
specifically named manager file will have a specific "design" or "run" of the software. Alternative designs
will each have a specific name.

Minimum Cross-Section Width
This value sets the minimum cross sections width of the cross section plot.

Point
A location in the survey that has a name, coordinates, and a description.

Point Data
Point data are representations of a point on the surface of the DTM. Each point has X, Y and Z coordinates
along with a point name and a description. Normally, point datais entered or imported as survey points col-
lected in the field. Points can also be added manually. By default, all imported survey pointswill be included
on the DTM. Poaints can be individually excluded from the DTM and can be made invisible so they do not
appear on the survey map.

Point Coordinates
All points need three point coordinates: X, Y, and Z coordinates. The X coordinate, also called the Easting, is
the distance left and right (east and west) of azero Easting datum. The Y coordinate, also called the Northing,
isthe distance north and south of the zero Northing datum. The Z coordinate is the elevation of the point. The
three coordinates reference the point on the map in relation to other points that share the same datum.

Project
A practice, or multiple related practices planned to be constructed at the same time, or in conjunction with
each other. As an example, a Project could include a survey of afield where work will be done, awaterway,
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or multiple waterways located in the field. This project could aso include a diversion that drains into one
of the waterways.

Reach
Reaches areindividual sections of awaterway or diversion. WDT cal culates waterway design for each reach.

Seeding Width
Thisisthe width of seeding that will be done on either side of the typical cross section.

Segments per Curve
Along with the Contour Smoothing Tension Factor, this affects how smooth the contours appear on the map.
All contours are made up of straight line segments. To make a curve, it must be done with short segments.
The more segments, the smoother the curve. Effective rangeis from about 3 to 100 segments per curve.

Stage Storage
Represents the amount of storage in acre-feet, at user defined elevations relative to avirtual dam. In SET you
select multiple elevation bands that terminate at the virtual dam line and the program returns the area of each
elevation band and the cumulative storage in acre-feet.

Tool
An engineering software application, such as the Survey Engineering Tool or the Waterway Design Toal.
Also referred to as aManager application. Each specifically named manager filewill have aspecific "design”
or "run" of the software. Alternative designs will each have a specific name.

Triangular Irregular Network
The TIN is a mesh of irregularly shaped, non-overlapping adjacent triangles connecting all points in the
survey that are to be included in the DTM. Three neighboring points connected by a triangle represent a
triangular face on the DTM surface. Contours are calculated by interpolating between each pair of pointsin
each triangular face.

TINable

Refers to points that are part of the DTM. All TINable points must be contained within the defined border
to create aDTM surface model.

unTINable

This term and nonTINable are mentioned throughout this help file. It simply means that the point is marked
not TINable, referring to pointsthat are not assigned to the DTM surface model. If surveyed points are not on
the ground, and would create a fal se surface model, you must designate these points as not TINable, and the
DTM enginewill ignore them. SET will not automatically mark points "not TINable". Example of pointsthat
are commonly marked "not TINable" are bench marks. Points that exist outside of the defined border must
be marked "not TINable" for the DTM to process the map. Note that points marked "not TINable" can be
included in the DTM by marking them TINable again.
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